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Abstract 
This dissertation outlines the drivers and barriers of renewable energy in the electrification of 
Vanuatu and provides recommendations as to how the drivers can be harnessed and barriers 
overcome. It is based on a review of academic and other literature, observations during work 
undertaken by the author in Vanuatu, and a survey of renewable energy professionals in the 
Pacific  region.  It  concludes  that  the  drivers  and  barriers  prevalent  in  Vanuatu,  a  least 
developed country and small island developing state, may be of greater magnitude than some 
other developing  countries due to particular cultural, geographical, historical, and political 
circumstances.  Moreover,  some  of  the  drivers  of  renewable  energy  development  can 
exacerbate  these  barriers,  e.g.  a  strong  willingness  by  donor  aid  agencies  to  undertake 
renewable energy projects and an influx of foreign aid may be premature and unwise when 
there is insufficient absorptive capacity. Furthermore, as renewable energy is only one part of 
the solution to mitigating against climate change and the social and environmental impacts of 
using  fossil  fuels,  as  well  as  reducing  the  current  economic  dependency  on  petroleum 
products,  it  should  be  viewed  holistically  alongside  other  complementary  endeavours. 
Implementing strategies to improve energy efficiency, energy conservation, energy demand 
management, and petroleum procurement also assist in solving these problems and may allow 
enough time for sufficient absorptive capacity in renewable energy to develop. However, this 
capacity  should  not  be  developed  in  isolation,  but  rather  using  a  long  term  approach  in 
conjunction with broader developments in education, health, governance and infrastructure 
that is complementary to that of the supply of electricity, e.g. information and communication 
technologies,  roads,  shipping,  supply  chains,  and  water  supplies.  In  this  context,  the 
dissertation recommends that a number of policies and measures be implemented to ensure 
the further development of renewable energy in the electrification of Vanuatu. 
Key  words:  Renewable  energy,  drivers,  barriers,  rural  electrification,  Vanuatu 
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1  Introduction 
Electricity  is  a  convenient  way  of  delivering  energy  services  such  as  light  for  reading, 
refrigeration for preserving food, and power for communication devices. It is important in 
assisting  and  improving  human  development  (UNDP  2007a,  11)  and  it  underpins  the 
development  of  many  industrialised  economies.  However,  many  developing  countries  and 
people in rural and/or remote areas have less access to electricity and these energy services. 
Although it was not considered as a specific commitment or target of the United Nation’s eight 
Millennium  Development  Goals  (MDGs)
3,  electricity  is  a  key  enabler  in  assisting  the 
achievement of many of the MDGs. Approximately 1.2 billion more people, for example, will 
need access to electricity  by 2015  to assist in meeting MDG 1 of halving the proportion of 
people living in poverty (WHO/UNDP 2009, 2). 
Electricity generated in small island developing states (SIDS)
4 using imported diesel fuel has 
significant transport and storage costs, is greenhouse gas (GHG) intensive, and is susceptible to 
severe price fluctuations. Particulate emissions from the combustion of diesel fuel can also 
contribute to health problems, and result in damage to the environment if spilled in transport, 
or if the waste fuel is not disposed of properly. 
Using renewable energy  is a cleaner way of generating electricity because it produces less 
particulate emissions, results in less impact on the environment , and mitigates against the 
effects of dangerous climate change. Moreover, it can be cost effective and reliable, a pathway 
to a less carbon  intensive world (Pacific Island Forum Secretariat  2009) and supportive to 
economic and social development (Yu, Taplin and Gilmour 1997b, 499). 
                                                           
3 See http://www.un.org/millenniumgoals for further information (accessed 20 April 2010). 
4 Defined by the United Nations as developing countries having specific social, economic and 
environmental vulnerabilities. See http://www.unohrlls.org/en/sids/43 for further information 
(accessed 20 April 2010). Introduction 
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Renewable energy is also appropriate for rural and remote areas because it can be provided in 
a modular way and transported easily. Further, because there is often no associated fuel, 
subsequent trips for fuel are no longer needed, and there is less exposure to the impact of 
increases in diesel fuel prices. 
1.1  Statement of the research problem 
Despite the benefits of renewable energy, its penetration in the total electricity supply of many 
developed  and  developing  countries  remains  very  low  (Reddy  and  Painuly  2004,  1432). 
Vanuatu is a developing country where many people  are living in rural and remote areas 
without access to electricity (Vanuatu National Statistics Office, 2006), and face significant 
barriers to the further development of renewable energy. The available information regarding 
the energy sector in Vanuatu is also rather limited and can be difficult to find. 
1.2  Statement of the research objectives 
The aim of this research is, therefore, to find and collate this information and analyse it in the 
context of the broader literature in this area. Then determine what drives renewable energy 
development in developing countries, especially SIDS and least developed countries
5 (LDCs) 
like Vanuatu, and what barriers are preventing the greater penetration of renewable energy in 
the overall electricity supply. A series of recommendations  will then be provided as how to 
best harness the drivers and overcome the barriers in  the electrification of Vanuatu. These 
recommendations  also  serve as  a  starting point for other energy professionals working in 
Vanuatu, and  other developing countries with similar conditions,  in terms of  assisting in 
overcoming these barriers. Ultimately, increased levels of access to electricity from renewable 
energy can contribute to reducing poverty, achieving the MDGs, stimulating economic growth, 
                                                           
5 Defined by the United Nations as countries experiencing extreme poverty, structural economic 
weaknesses, lack of growth capacity, and exposure to external economic shocks, natural and man-made 
disasters and communicable diseases. See http://www.unohrlls.org/en/ldc/25 for further information 
(accessed 20 April 2010). Introduction 
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closing  the  gap  in  development  between  urban  and  rural  populations,  and  mitigating  the 
effects of dangerous climate change in places like Vanuatu. 
1.3  Research questions 
The key research questions are: 
  What are the drivers and barriers of renewable energy in developing countries, especially 
LDCs and SIDS like Vanuatu? 
  What drivers and barriers of renewable energy exist in the electrification of Vanuatu? 
  How can these drivers be harnessed and these barriers overcome in Vanuatu, and other 
similar developing countries? 
1.4  Limitations of research 
In a small developing country like Vanuatu, there is sometimes an absence of relevant and 
current  information  relating  to  the  energy  sector,  especially  academic  literature.  If  the 
information that is available has been prepared by foreign staff and consultants for the reports 
of the local utility, foreign government aid agencies, international financial institutions, and 
regional development banks, it does not necessarily allow for the gathering of the broadest 
perspectives on particular issues. Further, surveys of renewable energy professionals provide a 
technical perspective on the drivers and barriers of renewable energy development, rather 
than a more universal viewpoint. It may be that renewable energy professionals are a barrier 
in  themselves,  if  indeed  their  understanding  of  the  specific  problems  associated  with 
renewable  energy  technology  dissemination  is  not  complete.  Also  the  author  brings  a 
particular  subjective  view  of  his  own  experiences  when  researching  and  assessing  the 
information gathered. Therefore, the main limitation to this research may be that it is an 
outsider’s perspective on these issues, rather than one that also encompasses the experiences, 
views and research of the local population. Introduction 
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1.5  Dissertation layout 
The dissertation is set out in the following manner. Chapter 2 describes the methodology used 
to address the research problem. Chapter 3 provides a background to the research problem. 
Chapter 4 is a review of relevant academic and other literature to determine what is already 
known and what is not known. Chapter 5 provides a summary of the observations undertaken 
while  working  in  the  energy  sector  in  Vanuatu,  and  the  results  of  the  survey  of  energy 
professionals of the Pacific region. Chapter 6 is a discussion of the results of the research. 
Finally,  Chapter  7  outlines  some  conclusions  and  recommendations  emerging  from  the 
research. 
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2  Methodology 
The methodology used to answer the research problem was the following (Figure 1): 
  The location, collation, and presentation of background information regarding the energy 
sector in Vanuatu so as to understand the context of the research problem and to assist 
other energy professionals working in Vanuatu 
  A desk top literature review of the drivers and barriers of renewable energy in developing 
countries, including LDCs and SIDS like Vanuatu, to identify research that had previously 
been  conducted  and  any  gaps  in  that  research.  This  included  published  academic 
literature, and other literature including, inter alia, recent energy and economic studies, 
reports and policy documents of utilities, government ministries, foreign aid agencies and 
multilateral development banks, for example. 
  Author’s observations from interaction with people and local, regional and international 
energy organisations and agencies during his time working with the Energy Unit of the 
Ministry of Lands and Natural Resources of the Government of Vanuatu from 2008 to 2009 
  A qualitative survey of renewable energy professionals in Vanuatu and the Pacific region 
that supplemented and  provided a broader understanding of the research  undertaken 
(Research Ethics Office Project number 2010/026 received outright approval 17 February 
2010) 
  A  critical  discussion  and  analysis  of  the  information  obtained  and  results  from  the 
research, and how it affects Vanuatu, and 
  A series of recommendations from the research as to how best harness the drivers to 
overcome  the  barriers  of  the  greater  development  of  renewable  energy  in  the 
electrification of Vanuatu, that can be applied to other developing countries. Methodology 
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Figure 1: Methodology 
 
1. Location, collation, 
and presentation of 
background on energy 
sector in Vanuatu  
2. Literature review of 
drivers and barriers of 
renewable energy in 
Vanuatu 
3. Author’s observations 
while working with the 
Energy Unit of the 
Government of Vanuatu 
4. Qualitative survey of 
renewable energy 
professionals in 
Vanuatu and the Pacific 
5. Critical discussion and 
analysis of the 
information and results 
obtained 
6. Recommendations as 
to how best harness the 
drivers and overcome 
the barriers  
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Maps of Vanuatu and the Pacific 
Figure 2: Map of Vanuatu 
 
Source: Reproduced with permission of Lonely Planet. ©2010 Lonely Planet 
Figure 3: Map of the Pacific 
 
Source: Reproduced with permission of Lonely Planet. ©2010 Lonely Planet 
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3  Background 
3.1  Vanuatu 
The Republic of Vanuatu (Figure 1 above) is a sub-tropical archipelago consisting of over 80 
islands located in the South Pacific Ocean (Figure 2 above). The nation is divided into six 
provinces over an area of approximately 12,200 km
2 (5,000 km
2 land area), and extends for 
850 km from its most northern to southern points. The capital city, Port Vila, is located on the 
island of Efate in Shefa province. The official languages are Bislama (a pidgin based largely on 
English), English and French and there are more than 100 local languages (UNDP 2005, 15). 
From 1906 until its independence in 1980, Vanuatu was a British-French colony administered 
as  a  condominium
6  and known as the New Hebrides. Since independence, Vanuatu has  
maintained a constitutional democracy and representative parliamentary system governed by 
a Prime Minister and a council of 13 Ministers. The parliament has 52 members, meets 
ordinarily twice a year, and elections are held every 4 years
7 (Hughes and Sodhi 2006, 1).  
Vanuatu’s economy is largely based on subsistence agriculture, fishery, forestry and tourism 
(ADB/AusAID 2009, 1). Forty-one per cent of Vanuatu’s land mass is able to be cultivated 
(Woods, Hemstock and Burnyeat 2006, 486) and its principal exports are copra, cocoa, beef, 
timber, kava and coconut oil (CNO) (Vanuatu National Statistics Office 2008b). The traditional 
custom economy (Kastom Ekonomi in Bislama), based on the non-cash traditions, customs, 
and methods of exchange of indigenous Vanuatu society, accounts for 80% of the economy, 
while the smaller cash economy accounts for 20% (Regenvanu 2009, 1-2). Vanuatu’s gross 
domestic product (GDP) in 2009 was USD 554 million and GDP per capita was USD 2,301 
(Government of Australia 2009). Inflation was 4.3% in 2009 (Government of Australia 2009), 
                                                           
6 Where more than one state holds sovereignty over a territory 
7 Constitution of the Republic of Vanuatu http://www.paclii.org/vu/legis/consol_act/cotrov406 
(accessed 19 April 2010). Background 
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while real GDP growth averaged at 6.6% from 2004 to 2008, and was projected to grow at 
3.8% in 2009 (Reserve Bank of Vanuatu 2009, 11-12). Foreign direct investment in Vanuatu 
amounted to USD 34 million in 2008 (World Bank 2009) and foreign aid accounted for 20 to 30 
per cent of the Government of Vanuatu’s budget in 2008, and more than 5% of GDP in 2009 
(Nagarajan 2008, 35 and ADB/AusAID 2009, 34). 
As of 2009, the total population was 243,204, with an annual average growth rate of 2.8% 
(Vanuatu National Statistics Office 2009). Approximately 98% are ni-Vanuatu
8 of Melanesian 
ethnicity (Vanuatu National Statistics Office 1999). Rural areas accounted for 75.7% of the 
population while urban areas accounted for the remaining 24.3% (Vanuatu National Statistics 
Office 2009).  Rural  and urban and rural population growth rates were 2. 4% and 4 .1%, 
respectively in 2009 (Vanuatu National Statistics Office 2009). The primary school enrolment 
rate is approximately 85% and the adult literacy rate is 78% (ADB/AusAID 2009, 23). 
Vanuatu is classified by the United Nations as  a SIDS and LDC  (UN-OHRLLS 2009) and 
categorised as a high oil price vulnerability index nation due to its economic performance and 
high reliance on imported oil (UNDP 2007b, 3). The number of people considered to be living in 
poverty has decreased from 40% in 1998 (UNDP 2007a, 7) to 15.9% in 2008 (SPC 2009b). 
Despite this improvement, Vanuatu’s ranking on the United Nations Development Programme 
(UNDP) Human Development Index (HDI) has decreased from 118 in 1998 (UNDP 2000, 149) to 
126 in 2007 (UNDP 2009).  
3.2  Energy use and electrification in Vanuatu 
In 1983, gross energy supply in Vanuatu (Figure 4) was estimated to be 70,400 tonnes of oil 
equivalent of which 80% was biomass (36% was used for domestic consumption and 64% for 
crop  drying)  and  20%  was  petroleum  imports  (52%  was  used  for  transport  and  48%  for 
electricity consumption) (World Bank et al 1985). 
                                                           
8 Ni-Vanuatu is the demonym used to refer to the indigenous peoples of Vanuatu Background 
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In 1990, gross energy supply was estimated to be 63,940 tonnes of oil equivalent of which 66% 
was biomass and 34% was petroleum imports (62% of the petroleum was used for transport 
and 28% for electricity consumption) (World Bank et al 1992b). More recently, biomass and 
petroleum have each been estimated to account for 50% of the gross energy supply (64% of 
the petroleum was used for transport, 30% for electricity generation, and 6% for household 
use) (SPREP 2004). Although Vanuatu has significant renewable energy resources including 
biomass, hydro, solar and wind to generate electricity, the gross supply of renewable energy 
was less than 1% in 2004 (SPREP 2004). 
Figure 4: Biomass and Petroleum as a proportion of gross energy supply 
 
Source: World Bank et al 1985, World Bank et al 1992b, SPREP 2004 
An analysis of the energy sources used for cooking in Vanuatu reveals what modern fuels are 
accessed by rural and urban householders. Access to modern fuels by the rural population is 
very low (4.6%) where biomass predominates as the fuel used for cooking (WHO/UNDP 2009) 
(Table 1). The urban population has a much higher access to modern fuels (47%) where gas is 
also widely used for cooking (Table 2). Although cooking with electricity is not an efficient use 
of energy due to large energy losses between production and supply, this analysis gives an 
indication of the progression of Vanuatu residents on the energy ladder. 
Table 1: Fuels used for cooking and access to modern fuels by % of rural population 2007 
Electricity  Gas  Kerosene  Charcoal  Wood  Other  Access to modern fuels 
0.5  2.6  1.5  0.2  95  0.2  4.6 
Source: Reproduced from WHO/UNDP 2009 
Table 2: Fuels used for cooking and access to modern fuels by % of urban population 2007 
Electricity  Gas  Kerosene  Charcoal  Wood  Other  Access to modern fuels 
2.1  43.8  1.1  1.6  50.6  0.8  47 
Source: Reproduced from WHO/UNDP 2009 
1983
Biomass
Petroleum
1990 2004Background 
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In 2006 it was estimated that an average of 464 kilograms of oil equivalent energy per person 
per year was used in Vanuatu (RECIPES 2006b, 6). The ability to access various energy sources 
is affected by household income, location and the cost of various fuels (Table 3). In 2006, the 
average monthly income for a rural household was VUV 53,462 (approximately USD 481), and 
for an urban household VUV 86,218 (approximately USD 776) (Vanuatu National Statistics 
Office 2006). The disparity of income between urban and rural areas is exacerbated by the cost 
of transporting fuels to the outer islands. The 200 litre drums used to transport diesel fuel to 
the islands are sometimes cut in half for copra drying or returned to Port Vila or Luganville 
with rust, adding to these transport costs. 
Table 3: Average prices of fuels in Vanuatu January to June 2008 (VUV) 
  Benzene/Petrol  Diesel  Kerosene  CNO  LPG 
Urban Wholesale  149/litre  147/litre  161/litre  -  264/kg 
Urban Retail  158/litre  156/litre  170/litre  140/litre*  295/kg 
Rural Retail  250/litre  260/litre*  303/litre  -  - 
 Source: Energy Unit and survey by author, *November 2008 
Figure 5: Comparative International Electrification Rates 
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Source: Data extracted from Vanuatu HIES 2006 and WHO/UNDP 2009 and calculated by the author Background 
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An average of 234 kWh of electricity per person per year was used in Vanuatu in 2006 (RECIPES 
2006b, 6). However, only 27% of ni-Vanuatu have access to electricity from the grid (Vanuatu 
National Statistics Office 2006 and WHO/UNDP 2009) (Figure 5 above), and a large proportion 
of this is the expatriate population in Port Vila (World Bank et al 1992). The large majority of 
ni-Vanuatu without electricity are located in rural areas (Figure 6). 
The majority of the grid connected electricity consumption is for the domestic and commercial 
sectors,  as  Vanuatu  does  not  have  any  significant  electricity  intensive  industry.  The  grid 
connected electricity has grown from 14.7 GWh in 1978, by a multiple of 4, to 59.2 GWh in 
2007 (World Bank et al 1985 and UNELCO 2007). More recently, grid connected electricity 
growth has been averaging at 3.9% per year (URA 2010a). The peak loads for the Port Vila and 
Luganville networks are experienced in November-December during the wet season (UNELCO 
2007)  when  there  is  a  greater  demand  for  air  conditioning.  Electricity  demand  is  also 
influenced by the number of tourist arrivals during each year. 
Figure 6: Rural and Urban Electrification Rates in Vanuatu 
 
Source: Data extracted from Vanuatu HIES 2006 and calculated by the author Background 
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The local utility, Union Electrique du Vanuatu Limited (UNELCO) recovers all its costs through 
the  electricity  tariff  (including  depreciation  expenses)  (ADB/AusAID  2009,  106).  The  tariff 
structure consists of a combination of a security deposit, a monthly fixed charge based on the 
size of the connection point, and a consumption charge depending on the customer group 
(Table 4). These charges are a multiple of a base tariff ‘P’ which is indexed according to the 
cost of diesel fuel, public service wages and the wages at the Ifira Wharf in Port Vila, and the 
cost of equipment in New Caledonia (URA 2010a, 36-37). 
A cross subsidy exists within the base tariff so that it is the same price for all locations on the 
electricity grid. Further, there is a cross subsidy from higher consumption domestic consumers 
to  other  users.  The  tariff  formula  results  in  increased  consumption  and  efficiency  gains 
remaining with UNELCO, while fuel, labour and equipment cost changes being passed on to 
consumers. The original tariff formula contained an indexed coefficient to adjust costs other 
than  fuel  proportionate  to  changes  in  consumption  levels.  However,  this  has  since  been 
removed  from  the  tariff  formula  (Trembath  2007,  11).  Between  September  2007  and 
September 2009 the average cost of the base tariff was VUV 50 (Figure 7). 
Table 4: UNELCO’s current tariff structure 
Customer group  Price/kWh  Monthly fixed charge  Security deposit 
Small domestic  up to 60 kWh 
  61 – 120 kWh 
  over 120 kWh 
0.62 x P 
0.93 x P 
1.70 x P 
None  70 x P 
Business Licence Holders 
Low voltage 
 
0.87 x P 
20 x P per subscribed kVA  150 x P per subscribed kVA 
Sports fields  1.00 x P  None  None 
Public lighting  0.54 x P  None  None 
Other low voltage users  0.96 x P  19 x P per subscribed kVA  150 x P per subscribed kVA 
High voltage users  0.70 x P  25 x P per subscribed kVA  150 x P per subscribed kVA 
Source: Reproduced from URA 2010b 
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Figure 7: Base electricity tariff September 2007 – September 2009 
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Source: Based on information provided to the URA by UNELCO, URA 2007-2009 
3.2.1  Energy Governance and Institutions 
According to the constitution of the Republic of Vanuatu, the executive power of the people is 
vested in the Prime Minister and the Council of Ministers. The Prime Minister determines the 
ministries, departments and agencies, and their functions, to assist her or him, and the Council 
of Ministers in undertaking their constitutional responsibilities. The Council of Ministers is 
supported by the Developmental Committee of Officials (DCO) which is an advisory committee 
consisting  of  essentially  the  Director  Generals  and  political  advisors  of  each  ministry.  The 
National  Council  of  Chiefs  (Malvatu  Mauri),  comprising  31  custom  chiefs  elected  from  20 
Island  Councils  and  two  Urban  Councils  of  Chiefs
9,  makes  recommendations  to,  and  is  
consulted by, the Parliament regarding matters of tradition, custom, culture and languages
10 
(Figure 8). 
 
                                                           
9 National Council of Chiefs Act 2006 http://www.paclii.org/vu/legis/num_act/ncoca2006232 (accessed 
19 April 2010). 
10 Constitution of the Republic of Vanuatu http://www.paclii.org/vu/legis/consol_act/cotrov406 
(accessed 19 April 2010). Background 
Drivers and Barriers of Renewable Energy in the Electrification of Vanuatu  15 
Figure 8: Governance in Vanuatu 
 
The  Public  Service  consists,  inter  alia,  of  the  Ministries  that  assist  the  Government  in 
undertaking  its  constitutional  responsibilities  related  to  the  energy  sector  (Figure  9),  for 
example: 
  The Environment Unit of the Ministry of Lands and Natural Resources is responsible for 
environmental impact assessments 
  The Lands Department of the Ministry of Lands and Natural Resources is responsible for 
issues relating to land tenure 
  The Geology, Mines and Water Resources Department of the Ministry of Lands and Natural 
Resources is responsible for issues relating to hydrological surveys 
  The  Meteorological  Services  Department  of  the  Ministry  of  Infrastructure  and  Public 
Utilities is responsible for climate change coordination through the inter-ministry National 
Advisory Committee on Climate Change Background 
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  The Public Works Department, also of the Ministry of Infrastructure and Public Utilities, is 
responsible for the operation and maintenance of diesel generating sets at government 
buildings outside the concession
11 areas operated by UNELCO, and 
  The Utilities Regulatory Authority (URA), overseen by the Director General’s Office of the 
Ministry of Finance and Economic Management, is responsible for the regulation of the 
Government’s electricity and water concessions. 
The URA was established in 2008 with the support of technical assistance from the World Bank 
(Vanuatu Daily Post 10 Mar. 2008)
12. The URA consists of three commissioners including a 
chairman, supported by a Chief Executive Officer and a number of permanent and contracted 
staff. The role of the URA is to ensure the provision of safe, reliable and affordable re gulated 
services, and maximise access to regulated services throughout Vanuatu
13. The URA’s work 
program for 2009 included: 
  a review of the cost of electricity services and methodology for resetting tariffs 
  a pre-paid metering price review 
  a utilities performance evaluation and report 
  a consumer access maximisation strategy review 
  an audit and review of the Sarakata Special Reserve Fund (see 3.2.4 below), and 
  an  evaluation  and  audit  of  the  performance  of  the  Port  Olry  bio-fuel  generation  and 
distribution project (URA 2009b). 
                                                           
11 Contracts awarded by the Government of Vanuatu for the provision of electricity by a private 
operator for a specific geographical area. 
12 World Bank P103873. See 
http://web.worldbank.org/external/projects/main?pagePK=64283627&piPK=73230&theSitePK=40941&
menuPK=228424&Projectid=P103873 for further information (accessed 17 April 2010. 
13 Utilities Regulatory Authority Act 2007 http://www.paclii.org/vu/legis/num_act/uraa2007396 
(accessed 18 May 2010) Background 
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Figure 9: Energy sector related ministries and organisations 
 
The primary agency responsible for energy planning is the Energy Unit (Figure 10), which was 
established in 1985 under the Office of the Prime Minister. However, no legal instrument was 
used for its establishment, and thus it has no legal authority other than a technical inspection 
role conferred upon the Principal Energy Officer
14. The Energy Unit was  transferred to the 
Ministry of Lands in 1986 , and supported with technical assistance to produce a  10  year 
National Energy Development Plan (1987 -1996), funded by the Asian Development Bank  
(ADB)
15. Although never officially adopted, the  activities of the Energy Unit were centred on 
the National Energy Development Plan (RECIPES 2006a). 
 
 
                                                           
14 Port Vila Electrical Supply Act http://www.paclii.org/vu/legis/consol_act/pvesa307 (accessed 13 April 
2010) 
15 Asian Development Bank Technical Assistance 0579 Background 
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Figure 10: Organisational structure of the Energy Unit as at 2009 
 
The Energy Unit currently resides in the Ministry of Lands and Natural Resources and provides 
policy advice, undertakes technical and planning responsibilities in the energy industry, and 
implements and maintains some of the smaller village electrification projects. The Energy Unit 
is also responsible for policy implementation and the development of a rural electrification 
strategy. With regard to petroleum products, imports and duties are monitored and collected 
by the Department of Customs and Inland Revenue, of the Ministry of Finance and Economic 
Management.  However,  oil  companies  in  Vanuatu  are  expected  to  make  available  to  the 
Energy Unit any variations to wholesale and retail petroleum prices (RECIPES 2006a). 
As the Energy Unit does not have Departmental status under the Ministry, the Principal Energy 
Officer, rather than a Director, manages the Energy Unit. It has a permanent staff base of only 
seven  people.  The Principal  Energy  Officer  reports directly  to  the  Director  General  of  the 
Ministry of Lands and Natural Resources, who in turn reports to the Minister of Lands and 
Natural Resources who is supported by her or his political advisors. Background 
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3.2.2  Energy Policy and Legislation 
As stated above, the Energy Development Plan for Vanuatu 1987-1996 was developed with 
technical assistance from ADB. Following this, in the mid 1990s, the Pacific Islands Forum 
Secretariat  assisted  in  the  preparation  of  a  National  Energy  Policy  which  included  the 
development of renewable energy. However, this was never approved by the Government of 
Vanuatu (RECIPES 2006a). In September 2000, the Council of Ministers approved a “Vision for 
a 100% Renewable Energy Economy” to be achieved by 2010 and based on hydrogen fuels 
(RECIPES 2006a). This target was never realised and a government website publicising this 
policy was only removed from the internet in 2009. More recently, the formation of a National 
Energy  Corporation  that  would  own  and  operate  the  Sarakata  Hydropower  Station  and 
undertake the provision of electricity to areas outside the concessions was approved by the 
Council of Ministers in 2003 (RECIPES 2006a). However, by the end of 2009, the NEC had also 
not materialised. 
The key overriding policy document that influences the energy sector is the Government of 
Vanuatu’s Priorities and Action Agenda of 2006. It outlines the following key issues: 
  80% of the rural population do not have access to electricity 
  There is a need for enhanced oversight of the Sarakata Special Reserve Fund to improve 
transparency 
  The management and operation of energy infrastructure needs to be improved, and 
  More  economically  efficient  outcomes  need  to  be  achieved  using  alternative  energy 
resources, competition, and reasonable service standards. 
These issues are to be addressed using the following policy objectives: Background 
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  Ensure  the  provision  of  commercial,  quality,  efficient,  and  competitively  priced 
infrastructure, utilities and services, either through public enterprises or through private 
sector partnerships and competition 
  Encourage the development of competitive private sector involvement in the provision of 
utilities and services 
  Minimise subsidy requirements for public utilities, and 
  Ensure  economic  infrastructure  and  support  services  are  available  to  other  sectors  to 
enable all stakeholders to achieve their own sector objectives. 
For the power sector, the Priorities and Action Agenda outlines the following priorities: 
  Reduce the cost of electricity services 
  Improve the regulatory framework to more effectively enforce contract conditions, and 
encourage additional competition in these sectors where possible 
  Extend the coverage of rural electrification by the most cost efficient means, and 
  Promote the use of renewable energy, especially where these can be used effectively in 
remote locations. 
The key performance indicators of the Priorities and Action Agenda relating to the energy 
sector are an average price measure, consumption of electricity, and access of the population 
to electricity (Government of Vanuatu 2006). 
In  2007,  the  National  Energy  Policy  Framework  was  finally  approved  by  the  Council  of 
Ministers  (CoM)  to  guide  the  development  of  the  energy  sector  and  rural  electrification 
(Vanuatu Daily Post 25 Sep. and 29 Oct. 2007)
16. The CoM also endorsed the establishment of 
                                                           
16 13th Ordinary Meeting 28.08.07, Decision No: 80/2007 Background 
Drivers and Barriers of Renewable Energy in the Electrification of Vanuatu  21 
a rural electrification trust account in the Ministry of Finance and Economic Management. 
Major objectives of the National Energy Policy Framework were to: 
  provide reliable and affordable energy services to 20% of the rural population by 2017 
  reduce the reliance on imported diesel fuel and hence the cost of electricity by increasing 
the use of renewable energy and bio-fuels 
  promote gender equity in the rollout of energy services 
  increase the number of electricity service providers through a framework of public-private 
partnerships and independent power producers (IPPs) 
  increase the long term sustainability of rural electrification schemes through promoting 
the  active  participation  of  communities  and  providing  specific  capacity  building 
mechanisms 
  promote fuel quality by establishing national fuel standards for petroleum and bio-fuels 
  promote fuel safety by ensuring fuel storage facilities, handling and transport of petroleum 
and bio-fuels meet appropriate national and international standards 
  promote and implement energy efficiency and conservation programs, and 
  promote  the  affordability  of  rural  electrification  through  tax  incentives  and  capital 
subsidies (Government of Vanuatu 2007). 
Legislation enacted in Vanuatu relating to the energy sector includes the Electricity Supply 
Act
17, the Electricity Supply (Amendment) Act 2000
18, the Supply of Electricity (Districts) Act
19, 
                                                           
17 http://www.paclii.org/vu/legis/consol_act/esa242 (accessed 21 May 2010) 
18 http://www.paclii.org/vu/legis/num_act/ea2000219 (accessed 21 May 2010) 
19 http://www.paclii.org/vu/legis/consol_act/soea373 (accessed 21 May 2010) Background 
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and the Supply of Electricity (Districts)(Amendment) Act
20. Further legislation relating to the 
energy sector can be found in the appendices (Appendix 8.9). 
Vanuatu has also entered into a number of international agreements relating to energy and 
the environment. The key agreement being that of the United Nations Framework Convention 
on Climate Change (UNFCCC) which was signed on 9 Jun 1992, ratified on 25 Mar 1993, and 
entered into force on 21 Mar 1994. The initial national communication for the UNFCCC was 
submitted in 1999. Subsequently, the Kyoto Protocol of the UNFCCC was acceded to on 17 July 
2001 and entered into force on 16 February 2005. 
One of the flexible mechanisms of the Kyoto Protocol is the Clean Development Mechanism 
(CDM)  which  involves  investment  in,  and  technology  transfer  to,  developing  countries  in 
exchange  for  GHG  emission  reductions  so  that  these  can  be  used  or  traded  to  meet  the 
emission  reduction  targets  of  developed  countries.  In  this  respect,  ADB  has  identified  the 
geothermal  (3.05  MW),  hydropower  (48.5  MW)  and  wind  (3.03  MW)  potential  for  CDM 
projects along with a further renewable energy potential of 0.918 MW (ADB 2009a, 112). 
However,  a  regulatory  and  legal  framework  for  the  CDM  has  not  yet  been  established  in 
Vanuatu. 
Other  energy  and  environmental  related  agreements  by  Vanuatu  can  be  found  in  the 
appendices (Appendix 8.10) 
3.2.3  Rural electrification 
A rural electrification policy, first approved in 1993, was updated with support from the Pacific 
Islands Applied Geoscience Commission (SOPAC) in 2000 but is only considered to be a draft 
guiding document as opposed to an endorsed Government policy (RECIPES 2006a). This rural 
electrification  policy  prioritises  the  delivery  of  least  cost  renewable  energy  for  health, 
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education,  training,  and  community  purposes,  followed  by  that  of  the  commercial  sector 
(RECIPES 2006a). 
A draft rural electrification master plan (REMP) was prepared for the Government by UNELCO 
which  outlines  the  potential  demand  for  electricity,  suitable  sites,  and  investment 
opportunities.  This was funded by the Sarakata Special Reserve Fund but has not yet been 
approved by the Government (ADB/AusAID 2009, 107). 
As stated above, the Priorities and Action Agenda and the National Energy Policy Framework 
include  increasing  the  rural  population’s  access  to  electricity  as  an  objective  and  key 
performance indicator. Further, donor aid agencies, such as the World Bank, ADB, and the 
Australian  Agency  for  International  Development  (AusAID)  are  involved  in  a  governance 
improvement  program  which  is  largely  focussed  on  the  rural  population  of  Vanuatu,  and 
includes rural electrification. 
3.2.4  Sarakata Special Reserve Fund 
A large proportion of the Energy Unit’s work has relied on funding from the Sarakata Special 
Reserve  Fund  (Appendix  8.10)  which  commenced  in  1995  after  the  commissioning  of  the 
Japanese Government funded Sarakata Hydropower Station in Luganville, Espiritu Santo. The 
electricity tariff formula does not account for the avoided diesel fuel costs from the generation 
of hydroelectricity from the Sarakata Hydropower Station. These savings accumulate in the 
fund rather than being passed on to the consumer in the final electricity tariff. The funding 
agreement stipulates that projects should provide benefits to all of Vanuatu. To do this, the 
Ministry  of  Finance  and  Economic  Management  allocates  30%  of  the  funds  towards  rural 
energy projects to be implemented by the Energy Unit. The remaining 70% is used for urban 
energy projects that are approved by the Minister for Energy after recommendation by the Background 
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Sarakata Hydropower Technical Committee
21 (RECIPES 2006a). An annual amount of VUV 30M 
from the Sarakata Special Reserve Fund was used between 20 August 2002 and 31 July 2004 to 
provide a subsidy of VUV 4.6/kWh to electricity customers in Luganville (Trembath 2007, 3). At 
the beginning of 2010, the balance of the Sarakata Special Reserve Fund stood at VUV 100M 
(Government of Vanuatu 2010, 18). 
3.2.5  Utilities 
UNELCO is the sole grid electricity provider in Vanuatu and has concession agreements for Port 
Vila on the island of Efate, Luganville on the island of Santo, the island of Tanna, and the island 
of Malekula (Table 5). UNELCO commenced operations in Vanuatu in 1939 and is privately 
owned by Cofely (85%) and Electricite et Eau de Caledonie (New Caledonia) (14%), both of the 
GDF Suez Group (France), and by private shareholders (1%). From the Sarakata Special Reserve 
Fund, UNELCO is provided with VUV 4M for maintenance, VUV 10M for personnel, VUV 6M for 
miscellaneous costs, and VUV 10M for renewal of the hydropower plant for its management of 
the Sarakata Hydropower Station (URA 2010b, 12). 
Table 5: Electricity concessions in Vanuatu 
Concession  Area  Concessionaire  Contract Length 
Port Vila  Port Vila and within 15 km of city 
boundaries 
UNELCO  15 Aug 1986 – 31 Dec 2031 
Luganville  Luganville and within 15 km of city 
boundaries 
UNELCO  23 Jan 1990 – 31 Dec 2010 
Tanna  Tanna Island – Insangel, Lenakel, 
Lowkatia, Lownatom, Isini, Bethel, and 
beyond if no detriment to concession 
area  
UNELCO  14 Jul 2000 – 13 Jul 2020 
Malekula  East Malekula Island – Norsup, 
Lakatoro, Litzlitz, Tautu, and beyond if 
no detriment to concession area 
UNELCO  14 Jul 2000 – 13 Jul 2020 
Source: Trembath 2007 
Prior to the current arrangements, the electricity supply system in Luganville was owned by 
Compagnie  d’Electrique  de  Santo  (CES)  (85%  owned  by  UNELCO),  and  two  systems  on 
                                                           
21 The committee includes The Minister responsible for Energy or his representative, a representative of 
UNELCO, a representative of the Energy Unit, a representative of the Sanma Provincial Council and a 
representative of the Luganville Municipal Council. Background 
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Malekula, and one on Tanna, were operated by the Public Works Department (World Bank et 
al 1985). The Government of Vanuatu previously had part ownership in UNELCO, but sold its 
remaining 13.39% shares in 2002 so that it would remain independent of the company while 
undertaking its regulatory functions of managing the concession agreement (Reserve Bank of 
Vanuatu 2002, 3). 
Approximately  90%  of  customers  in  Tanna  and  Malekula  use  prepayment  meters  (Figure 
11Figure 11), whereas prepayment meters are used exclusively in a trial CNO project in Port 
Olry,  Espirtu  Santo  (discussed  further  below).  UNELCO  is  also  currently  undertaking  a 
prepayment meter trial in Melemaat, Port Vila. UNELCO has reported that previous trials of 
prepayment  meters  have  resulted  in  a  reduction  of  electricity  consumption  of  20%  (URA 
2009a). 
Figure 11: Single phase and three phase prepayment meters 
   
Source: Polack 
3.2.6  Projects/Programmes 
The use of renewable energy in the electrification of Vanuatu has been considered for some 
time. As early as 1985, a World Bank et al (1985) study outlined a priority action program 
which included the evaluation of alternative regional power supply options, a review of a Background 
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proposed  wood  fired  power  supply  feasibility  study,  further  investigation  of  hydroelectric 
opportunities,  feasibility  evaluation  of  wood-fired  copra  drying  facilities,  continuation  of 
hydrological data collection program, and a geothermal investigation program. 
The  following  are  a  number  of  current  or  recent  energy  projects  and  programmes  that 
Vanuatu has in place: 
The  Italian  and  Austrian  Governments  have  funded  a  project  to  be  implemented  by  the 
International Union for the Conservation for Nature (IUCN) Oceania involving the monitoring 
of the wind energy resource throughout the country, the repair of many of the photovoltaic 
(PV) systems on Malekula and Santo, and the implementation of a mini hydro project on 
Maewo
22. 
AusAID is currently u ndertaking  an  “Access  Power”  project  as  part  of  its  Governance  for 
Growth program in cooperation with the Government of Vanuatu to build capacity within the 
Energy  Unit,  assess  renewable  energy  technologies,  facilitate  investment,  establish  a 
geographical  database  of  potential  project  locations,  and  develop  and  implement  rural 
electrification projects. Prior to this project, an AusAID funded energy adviser was placed with 
the Energy Unit as part of AusAID’s Energy Unit Capacity Building and Support Program. 
The Pacific Regional Environment Programme (SPREP) is implementing a Pacific-wide Global 
Environment Facility (GEF)/UNDP funded project titled, the Pacific Islands Greenhouse Gas 
Abatement through Renewable Energy Project (PIGGAREP). In Vanuatu the PIGGAREP project 
has assisted with studies relating to hydropower and CNO, awareness raising for a small wind 
project, and the funding of a project manager for the IUCN project listed above
23.   
                                                           
22 
http://www.iucn.org/about/union/secretariat/offices/oceania/oro_programmes/oro_energy_energy/or
o_energy_projects/oro_energy_vanuatu  (accessed 25 February 2010) 
23 http://www.sprep.org/climate_change/pigvanuatu.htm Background 
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A GEF/World Bank project, “Energizing the Pacific”, has been designed to assist Vanuatu in 
identifying and funding more opportunities for grid connected renewable energy and provide 
support for design, management and monitoring of the project (GEF 2009, 7). 
3.3  Energy resources and technologies 
3.3.1  Hydrocarbons 
Vanuatu  does  not  have  any  known  sources  of  onshore  or  offshore  domestic  fossil  fuel 
deposits. Therefore, various forms of petroleum are imported into Vanuatu, inter alia, for land 
transport, aviation, shipping, and electricity generation (Figure 12). For diesel fuel imported for 
generating  electricity,  there  is  an  excise  of  VUV  15  per  litre,  which  is  passed  through  to 
consumers by UNELCO consistent with its concession agreement (URA 2010c, 2). Although 
natural gas is not used in Vanuatu, liquefied petroleum gas (LPG) is imported from Australia. 
Figure 12: Generating set at Luganville and power station at Tagabe, Port Vila. 
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Source: Government of Vanuatu 2010, MAN Diesel and Turbo Australia
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Due to sea depth restrictions at the docks in Port Vila, Vanuatu cannot import petroleum 
directly  using  larger  ships  from  Singapore  or  Australia.  Instead,  smaller  ships  from  New 
Caledonia and Fiji are used which adds time and costs to the process. There is currently an 
initiative  underway  facilitated  by  the  Pacific  Islands  Forum  for  the  bulk  procurement  of 
                                                           
24 http://www.mandiesel.com.au/article_000747.html (accessed 18 May 2010) Background 
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petroleum
25 for the most vulnerable Pacific Island Countries.  However, it is understood  that 
Vanuatu is unlikely to  sign the memorandum of understanding as it will  review its own fuel 
storage options so that they may be located in a port with access  for larger ships (Vanuatu 
Daily Post 17 Oct. 2008). 
3.3.2  Renewable energy 
Wind 
Average wind speeds in Vanuatu have been recorded and estimated between 2.4 m/s and 7.7 
m/s in recent years at some of the airports, or similar terrain to airports, throughout Vanuatu 
(Table  6,  Table  7).  UNELCO  has  installed  one  wind  farm  and  a  local  non-governmental 
organisation (NGO) has undertaken a number of small wind installations in Vanuatu as part of 
several donor aid agency projects. 
Table 6: Wind speeds in Vanuatu 2000 – 2009 
Location  10 year average wind speed (m/s) 
Aneityum  3.4 
Efate (Bauerfield Airport)  2.6 
Espiritu Santo (Pekoa Airport)  3.2 
Malekula (Lamap Airport)  7.7 
Tanna (White Grass Airport)  3.1 
Vanua Lava  2.4 
Source: http://www.ncdc.noaa.gov/oa/ncdc.html (accessed 28 March 2010) calculated by the author 
Table 7: Monthly averaged wind speeds at 10m for terrain similar to airports (m/s) 
Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec  Annual 
4.38  4.34  4.75  5.57  6.56  6.08  6.75  6.44  6.4  5.87  4.88  4.8  5.57 
Source: http://eosweb.larc.nasa.gov (accessed 29 March 2010) 10-year average Lat -16 Lon 167 
In 2007 0.4GWh, or 0.8% of total generation for Port Vila, was produced by the wind farm at 
Kawene on Devil’s Point in Efate (UNELCO 2007) (Figure 13). This was produced by one 275kW 
Vergnet turbine resulting in a capacity factor of approximately 17%. According to the Vergnet 
                                                           
25 
http://www.forumsec.org.fj/search.cfm?cx=011074193541013410244%3A5u5bqytlfd8&cof=FORID%3A
10&ie=UTF-8&sa.x=14&sa.y=12 Background 
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power  curve
26  this  means  that  the  wind  turbine  operates  at  an  average  output  of 
approximately 46kW and a wind speed of 6-7 m/s. UNELCO states that in the first six months 
of operation, the turbine confirmed the previous two year wind monitoring that had been 
undertaken (UNELCO 2007). However,  UNELCO’s measurements are contradicted in a report 
by SPREP (2004, 25) that stated that the initial monitoring resulted in wind speeds of only 4.2 
m/s, which is less than the 6 m/s required to be economically feasible. 
Subsequently,  10  more  turbines  (55  metres  high)  have  been  installed  on-site  for  a  total 
nameplate capacity of 3.025MW. These turbines are supported by the European Investment 
Bank (EIB) with funding of €4.3M or VUV 650M (European Investment Bank 2009 and Vanuatu 
Daily Post 17 Oct. 2008). Past media reports have stated that the wind farm was to contribute 
15% of Port Vila’s total generation in 2009, and 33% in 2010 (Vanuatu Daily Post 11 Apr. 2008 
and 22 July 2009), but a more recent report stated that it contributes 7% of Port Vila’s total 
generation
27. Forecast wind generation has been estimated  by UNELCO at 4,600 MWh for 
2010-2011, and 6,600 MWh for 2012 to 2014 (URA 2010b, 18). Wind monitoring has also 
commenced for another site near Port Vila (ADB 2009b). 
Figure 13: UNELCO’s wind farm at Devils Point, Efate 
 
 
Copyright permission not 
received at time of 
submission 
 
 
 
 
 
Copyright permission not 
received at time of 
submission 
 
 
 
 
 
Copyright permission not 
received at time of 
submission 
 
 
Source: URA 
Solar 
The average solar resource availability in Vanuatu as stated by Yu, Taplin and Gilmour is 4.72 
kWh/m
2/day (1997b, 497) which is approximate to the average solar resource value of 5.23 
                                                           
26 http://www.vergnet.fr/index.php?option=com_content&task=blogcategory&id=59&Itemid=164 
(accessed 3 April 2010) 
27 http://www.radioaustralia.net.au/pacbeat/stories/201002/s2821954.htm (accessed 3 April 2010) Background 
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kWh/m
2/day  as  calculated  by  the  Atmospheric  Science  Data  Center  at  the  NASA  Langley 
Research Center for the region of Vanuatu from satellite measurements (Table 8). 
Funding from aid agencies for solar PV totalled approximately USD 1.0M from 1992 to 2002 
(SPREP 2004, 33). By 2006 there was approximately 63kWp capacity of solar PV lights installed 
throughout Vanuatu with the potential for further growth (RECIPES 2006b, 6) (Figure 14). 
Table 8: Monthly averaged insolation on a horizontal surface (kWh/m
2/day) 
Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec  Annual 
6.1  5.83  5.43  4.8  4.16  3.8  4.04  4.66  5.37  6.09  6.19  6.43  5.23 
Source: http://eosweb.larc.nasa.gov (accessed 29 March 2010) 22-year average at Lat -16 Lon 167 
There  are  approximately  500  solar  power  systems  installed  for  health,  education  and 
residential purposes throughout Vanuatu. The majority of these are funded by foreign aid 
agencies  or  the  Sarakata  Special  Reserve  Fund  (Government  of  Vanuatu  2006,  41). 
Maintenance for the installed solar systems on Government buildings, facilitated by the Energy 
Unit, is managed by the recipient Ministry (e.g. Ministry of Education, Ministry of Health) 
(RECIPES  2006b).  For  community  projects  facilitated  by  the  Energy  Unit,  each  recipient 
household pays an operation and maintenance fee, and a committee is established to manage 
the solar system. 
Although electricity is not generally used to heat water in Vanuatu, more than a hundred solar 
hot water systems were installed in Vanuatu by 2004 (SPREP 2004, 30). 
Figure 14: Solar home systems in Vanuatu 
     
Source: Polack 2009 
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Hydro 
A study of some of the hydropower potential in Vanuatu has previously been undertaken on 
behalf of the Energy Unit identifying four sites with estimated capacities of between 67.5 and 
130kW (Table 9). Another study highlighted the potential for more than 13 micro and small 
hydropower locations in the rural areas of Vanuatu ranging from 15 kW to 350 kW (RECIPES 
2006b, 6). A feasibility study of the hydropower potential of the Talise River on Maewo was 
completed by the Appropriate Technology for Community and Environment, Inc. Village First 
Electrification Group Village First Electrification Group
28 (APACE VFEG) in March 2002, and 
identified the possibility of a 75kW hydropower project (APACE VFEG 2002, 35). This feasibility 
study is being reass essed as part of the Italian -Pacific SIDS cooperation programme being 
implemented by the IUCN Oceania. 
Table 9: Hydro power potential in Vanuatu 
Location  Head  Water flow  Estimated power 
Lowanau (branch) River, Tanna  250m+  55l/s  100kW 
Mbe Tapren River, Vanua Lava  75m+  100l/s  67.5kW 
Waterfall, Penetecost  40m  360l/s  100kW 
Anivo River, Espiritu Santo  105m  180l/s  130kW 
Source: Energy Unit study 
In  1995,  the  Japanese  Government  funded  the  construction  of  the  600  kW  run  of  river 
hydropower facility at Sarakata (Figure 15) on the island of Espiritu Santo (RECIPES 2006a, 
Government of Vanuatu 2010, 14). In 2007, 3.3GWh, or 49% of total generation for Luganville, 
was produced by the hydropower plant at Sarakata (UNELCO 2007)
29. A further 600 kW of 
capacity was installed in 2009 (Government of Vanuatu 2010, 14) and the forecast generation 
from this facility has been estimated by UNELCO at 5.6 GWh for 2010 to 2014 (URA 2010b, 19). 
 
 
 
 
 
 
                                                           
28 http://www.apace.uts.edu.au (accessed 20 May 2010)  
29 The hydro power plant was closed for 3 months for maintenance. Background 
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Figure 15: Sarakata hydropower station 
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Source: URA 
Biomass/Biofuels/Biogas 
Organic sources of energy are widely available in Vanuatu. Although forest cover decreased 
from 73.1% of the total land mass in 1995 (FAO 1999) to 36.1% in 2005 (FAO 2007), ninety five 
per cent of rural households still use biomass for cooking (UNDP 2007a). There is also the 
potential for biogas production from the beef cattle industry (Woods, Hemstock and Burnyeat 
2006, 487) and for biofuel production from the copra industry. Wood-fired generation was 
considered in the 1980s but was determined to be uneconomic (World Bank et al 1985).  
Between 2000 and 2003 annual production of biomass energy was estimated to be 12 PJ (48% 
from agricultural crops, 34% from forestry and 18% from livestock. Only 7 PJ (58%) of this 
biomass was used for productive purposes. The biomass used solely for energy accounted for 
2PJ (2%) (Woods, Hemstock and Burnyeat 2006, 487). 
In  2007,  Vanuatu  was  reported  to  have  119,384  hectares  of  coconut  tree  sub-holdings, 
including 9.7 million individual trees compared to only 505,444 in 1992 (Vanuatu National 
Statistics  Office  2008a).  At  these  volumes,  it  is  considered  that  there  may  be  sufficient 
potential for CNO production from copra to displace all the diesel fuel used in the electricity 
and transport sectors (RECIPES 2006b, 6) (SPREP 2004, 28). However, this would be dependent 
on a review of these coconut trees to determine whether they are still productive or senile 
(SPREP 2004, 28). Background 
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UNELCO is already displacing up to 10% of diesel fuel with CNO and have not experienced any 
harm to the engine if running the generating sets at 50°C and at least 60% of nameplate 
capacity (Cloin 2007, 123). In 2007 0.88 GWh, or 1.7% of total electricity generation for Port 
Vila, was produced using 271,800 litres of CNO (UNELCO 2007, 4). UNELCO has estimated that 
1.37 GWh of electricity will be generated using CNO in Port Vila from 2010 to 2014, and 0.48 
GWh in Malekula. Furthermore,  UNELCO have reported that it has 50% of the company’s 
vehicles operating on CNO without any change made to the engines (UNELCO 2007, 5). 
A mix of CNO and kerosene for motor vehicles is sold in Port Vila for approximately USD 0.30 
per litre lower than diesel fuel however the uptake has been slow due to reduced performance 
and maintenance problems (Cloin 2007, 123). Biofuels are exempted from the VUV 30 per litre 
duty on diesel and petrol but pay an excise equivalent to diesel and petrol of VUV 5 per litre. 
There are also a number of small scale producers of biofuel in Vanuatu. 
Figure 16: Port Olry biofuel project 
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Source: Polack and URA 2009 
The European Union (EU) is currently funding, through its Africa Caribbean Pacific - European 
Union (ACP-EU) Energy Facility, CNO based biofuel projects in Port Olry (Figure 16 above), 
Malampa, Penama, and Torba (Vanuatu Daily Post 1 Nov., and 14 and 31 Dec. 2007). The Port 
Olry  project  involves  a  40kW  diesel/CNO  generating  set  that  provides  electricity  to  260 
households  at  a  cost  of  VUV  100  per  kWh  (ADB,  AusAID  2009,  107).  The  generating  set 
operates  for  a  few  hours  in  the  morning  and  a  few  hours  in  the  evening,  and  uses 
approximately 30 litres of CNO per day. However, there have been some problems with the 
time taken to press the copra and the blocking of filters. Background 
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A 25kWe biomass gasification project was implemented in 1986 at the Onesua School on Efate 
which operated successfully until 1994 (Woods, Hemstock and Burnyeat 2006, 488). In 2001 
the gasifier was to be refurbished. However, in 2002 a donor aid agency office located near the 
school required a reliable energy source, and so provided a diesel generating set to the school 
on the condition that the gasifier was not used. This generating set was of excess capacity and 
stopped functioning after two months whereby the school used an old replacement diesel 
generating set (Woods, Hemstock and Burnyeat 2006, 489). 
Other forms of biomass assessed for energy potential in Vanuatu included a feasibility study on 
using cassava to produce ethanol but this was considered economically unviable (World Bank 
et  al  1985,  37).  A  biogas  digester  project on  the  island  of  Pentecost will  use  waste  from 
livestock to produce gas which will be used by the community for cooking and lighting
30. In 
terms of landfill waste, a GHG emission reduction potential of 3,979 t onnes of CO2 per year 
was  identified  for  the  Boufa  Landfill  in  Port  Vila  which  handles  small  residential  and 
commercial waste (SMEC/Baker and McKenzie 2007). 
Geothermal 
There have been 12 islands in the Vanuatu archipelago that have been identified as having a 
prospective  geothermal  energy  resource  (SPREP  2004,  20).  This  potential  has  been 
investigated on the island of Efate since at least 1985. However, the temperatures measured 
were considered moderately low at 165-180°C (World Bank et al 1985, 7). 
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Figure 17: Geothermal energy resource on Efate 
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Source: Reproduced from KUTh Energy 2009b 
More recently in 2009, KUTh Energy (Vanuatu) was granted two 3 year exploration licences by 
the Government of Vanuatu of a 100 km
2 site near Takara and Teouma on Efate (Figure 17 
above). A survey of the geothermal resource recorded initial ground temperatures of 100°C at 
0.5 m depth, and hot spring temperatures of 61.5°C (KUTh Energy 2009a, c). A memorandum 
of  understanding  has  been  signed  by  KUTh  Energy  (Vanuatu)  with  UNELCO  based  on  the 
potential for 4MW of base load supply and UNELCO’s avoided costs (KUTh Energy 2009b). 
Tidal/Wave 
Tides and waves have not been used to produce energy in Vanuatu. In 1993, a study was 
undertaken by the Oceanographic Company of Noway AS (Oceanor) on behalf of SOPAC to 
estimate the wave energy potential of Vanuatu. The study estimated that there was an annual 
average of 13.5kW/m for wave power off the coast of Efate between 1990 and 1993 (Olsen 
and Selanger 1993, 18) (Table 10). 
 Background 
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Table 10: Monthly average wave power values for Vanuatu 1990-1993 (kW/m) 
Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec  Annual 
14.0  10.4  20.4  13.1  20.0  11.7  14.4  10.3  10.0  10.4  14.0  13.7  13.5 
Source: Olsen and Selanger 1993 (data > 60 kW/m rejected) 
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4  Literature Review 
A  literature  review  was  undertaken  to  determine  what  drivers  and  barriers  of  renewable 
energy development, especially in developing countries, have been determined in the past and 
to identify what gaps remain. This desktop review included published academic literature as 
well as recent energy and economic studies, reports and policy documents. As there was not a 
large  amount  of  academic  literature  relating  to  the  energy  sector  in  Vanuatu,  this  ‘grey’ 
literature  provided  specific  and  more  recent  information  regarding  renewable  energy  and 
electrification in Vanuatu. 
For ease of reference, the drivers and barriers were structured using the following categories 
where  applicable:  ‘cultural,  political  and  social’,  ‘economic  and  financial’,  ‘education, 
information  and  training’,  ‘environmental  and  geographic’,  ‘governance  and  institutional’, 
‘legal, policy and regulatory’, or ‘scientific and technical’. These categories were derived from, 
and are very similar to, common groupings of barriers used by the authors from the literature 
review. 
4.1  Drivers 
The vast majority of literature surveyed related more specifically to the barriers rather than 
the drivers of renewable energy. However, the benefits and driving forces of the greater use of 
renewable  energy  were  identified  in  these  articles  and  it  is  from  these  that  many of  the 
following drivers were determined. 
4.1.1  Cultural, Political and Social 
From  a  cultural  and  social  perspective,  renewable  energy  assists  in  human  development 
because it enables the preparation of food, refrigeration of food and medicines, acquirement 
of water, and the removal of waste water (Yu, Taplin and Gilmour 1997a, 167). Renewable Literature Review 
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energy can also be used for recharging batteries and lighting for reading, studying, working, 
and for reasons of personal safety, whereas lighting from fossil fuels can be costly, causes 
health issues, and large distances need to be covered often on foot to obtain kerosene, and 
other conventional fuel supplies (Taele, Gopinathana and Mokhuts’oane 2007, 610 and 615). 
The lighting for reading books and power for community televisions and radios provided by 
renewable energy can foster greater interaction and support through these social activities 
(Zahnd and McKay Kimber 2009, 365). Some renewable energy technologies can also offer 
improved safety and reductions in noise pollution compared to diesel generating sets (Solano-
Peralta  et  al  2009,  2290).  Further,  electrification  also  offers  the  potential  to  address 
inequalities  between  the  sexes  by  improving  the  wellbeing  of  women  (Ketlogetswea, 
Mothudib, and Mothibia 2007, 1336 and Barua 2001, 206). This is especially true in Vanuatu 
where biomass is becoming scarcer, and the time taken by women to collect biomass for 
cooking is increasing and fossil fuel alternatives are unaffordable (Matakaviti 2006). 
From  a  political  perspective,  government  promotion  can  also  drive  renewable  energy 
development (Beck and Martinot 2004) for the economic and environmental benefits but also 
as a way of appeasing voters and gaining political favour (Urmee, Harries and Schläpfer 2009, 
355). Politicians are also conscious that there is often significant public support for renewable 
energy (Beck and Martinot 2004, 22) and those consumers may prefer that renewable energy 
technologies (Reddy  and Painuly 2004,  1432)  are  used  in  the  provision of their  electricity 
supply.  Furthermore,  although  SIDS  are  not  of  sufficient  scale  to  greatly  impact  on  the 
reduction  of  GHG  emissions  worldwide,  they  can  sway  the  policies  of  other  nations  by 
illustrating  the  benefits  of  an  increased  utilisation  of  renewable  energy  technologies  (van 
Alphena, van Sark, and Hekkerta 2007, 1652). 
In this respect, the leaders of the Pacific nations and the Pacific Regional Energy Ministers have 
acknowledged the importance of renewable energy (Pacific Island Forum Secretariat 2009 and Literature Review 
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Pacific Regional Energy Ministers 2009). Further, the Government of Vanuatu has noted the 
“cleaner and renewable source of energy” that its local copra industry provides (Molisa 2009, 
11) and the Government of Vanuatu’s Planning Long, Acting Short 2009-2012 plan includes, as 
a key strategy, the need for greater access to electricity via the development of renewable 
energy resources (ADB/AusAID 2009, 119). With respect to custom, the National Council of 
Chiefs Act 2006 stipulates that a function of the Island and Urban Councils of Chiefs is, “to 
promote  and  encourage  sustainable  social  and  economic  development”  (Parliament  of 
Vanuatu 2006). 
In the 2008 Vanuatu National Elections, the Green Confederation Party and the Reassemble of 
Union  Movement  for  the  People  of  Vanuatu  included  renewable  energy  in  their  policy 
statements (ALP and PiPP 2008, 18 and 37). Further, an independent candidate for Port Vila, 
Mr Ralph Regenvanu, included in his policy platform the replanting of coconut plantations for 
biofuel  production,  the  development  of  appropriate  biofuel,  solar  and  micro  hydro 
technologies, and using the Vanuatu Institute of Technology and the Vanuatu Rural Training 
Centre  for  training  (Regenvanu  2008).  These  serve  as  examples  of  a  low,  but  growing, 
awareness of renewable energy in Vanuatu. 
This awareness is important as Nalan, Murat and Nuri (2009, 1435) consider that the political 
debate  over  current  and  future  international  climate  change  agreements  will  include 
opportunities for renewable energy and technology transfer from developed to developing 
countries. An example of the willingness of the donor community to be involved in renewable 
energy in Vanuatu has been provided by a regional development bank which has identified a 
large  availability  of  renewable  energy  resources,  e.g.  wind,  solar,  hydro,  geothermal  and 
biomass,  which  it  intends  to  assist  in  further  developing  into  low  cost  renewable  energy 
opportunities and CDM projects (ADB 2009b, 3). Furthermore, UNDP will be supplementing 
this by being involved in improving capacity, incorporating energy strategies and priorities, Literature Review 
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including climate change and renewable energy, into national and sectoral planning, and the 
implementation of a community biogas digesters project (UNDP 2008, 6 and 27). 
Renewable  energy  is  also  being  driven  through  bilateral  development  agreements.  The 
Vanuatu-Partnership  for  Development  between  the  Government  of  Australia  and  the 
Government of Vanuatu , for example, includes rural electrification priorities and programs to 
be established by 2009 and a 25% increase in access to electricity by the rural population by 
2015 (Government of Australia and Government of Vanuatu 2009). The EU’s Country Strategy 
and National Indicative Programme Vanuatu 10
th EDF Programme of the European Commission 
(2008-2013) includes the recognition that the Government of Vanuatu is using EU funds to 
encourage renewable energy resources, especially in remote areas (EU 2008, 15). 
4.1.2  Economic and Financial 
The dependence Pacific Island countries have on fossil fuels and the annual importation costs 
places massive financial pressure on their economies (Yu, Taplin and Gilmour, 1997a, 165). 
Landing diesel fuel from Singapore, for example, can add 50% or more to the costs especially if 
it comes indirectly via Fiji (Levantis 2008, 219). There may also be knock on macroeconomic 
effects and inflationary pressures on social services and the general costs of living arising from 
fossil fuel prices (Yu and Taplin 1997, 113 and Levantis, Groeger and McNamara 2006, 121). It 
is therefore not surprising that electricity generated using diesel fuel in the Pacific region is 
often  more  expensive  in  comparison  to  some  smaller  scale  grid  connected  technologies 
(Levantis 2008, 224). Although there is a high quality of electricity supply in the urban areas of 
Vanuatu, electricity prices are some of the most expensive in the Pacific region due to the 
small scale of operations, the costs and storage of diesel fuel, and absence of Government 
subsidies. This also adds to the costs of doing business (ADB 2009b) (ADB/AusAID 2009, 3, 10 
and 106). Literature Review 
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Many nations in the Pacific region, therefore, depend on donor aid agency funds, tourism and 
money sent from Pacific Islanders working outside the region to cover the costs of fossil fuel 
importation  (World  Bank  et  al  1992a,  3  and  Rizer  and  Hansen  1992).  By  reducing  their 
dependence on fossil fuels, these nations can save on foreign exchange spending (Amigun, 
Sigamoney,  and  von  Blottnitz  2008,  692)  and  divert  it  to  more  important  areas  such  as 
education  and  health  (Yu,  Taplin  and  Gilmour  1997b,  500).  Therefore,  while  a  renewable 
energy based electricity supply can directly assist in human development, it can also assist 
indirectly by allowing for greater remaining funds that can be directed towards important 
social programs. 
The costs associated with fossil fuel use in remote areas are even greater than in urban and 
centralised areas, and extending the electricity grid to isolated rural areas is often expensive 
and geographically difficult. Therefore, renewable energy offers the potential for increased 
access to, and less costly, rural electrification (Nguyen 2007, 2588 and Urmee, Harries and 
Schläpfer  2009,  354).  This  is  largely  because  renewable  energy  technologies  offer  the 
availability of ‘low cost or free fuels’ (Urmee, Harries and Schläpfer 2009, 354) and their costs 
are decreasing over time (Al-Badi, Malik and Gastli 2009, 2734). Further, the use of renewable 
energy technologies is driven by the demand for, and decline of, fossil fuel resources (Taele, 
Gopinathana, and Mokhuts’oane 2007, 609), and the large availability of renewable energy 
resources in developing countries (Weisser 2003, 103). 
By using renewable energy technologies, a number of economic development opportunities 
can be provided (Mala,  Schläpfer and Pryor 2009, 361). These include local investment in 
renewable energy businesses that can provide employment for local workers (Stuart 2006, 
142) and the manufacture of local goods that reduce the need for importing foreign goods and 
increase the possibility of developing export income (Reddy and Painuly 2004, 1446). Further, 
developed  countries  such  as  Australia  wish  to  export  renewable  energy  technologies  into 
markets like the Pacific, to stimulate their domestic renewable energy industry (Yu, Taplin and Literature Review 
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Gilmour, 1997a, 170). Renewable energy also assists with income generation (Yu, Taplin and 
Gilmour 1997b, 499) and reducing poverty (Barua 2001, 206). However, it is also the social 
policy  objectives  and  services  of  education,  employment  and  health  that  combine  with 
contributory energy services to improve standards of living, especially in remote areas (Cherni 
and  Hill  2009,  652).  This  would  suggest  that  renewable  energy  should  not  be  viewed  in 
isolation, but rather developed in the context of other broader development endeavours. 
In regards to drivers of the greater use of biomass, the high cost of diesel fuel and innovative 
spirit  of  local  residents  has  seen  places  like  Vanuatu  emerge  as  a  front  runner  in  the 
development  of  biofuels  in  the  Pacific  (Cloin  2007,  123).  Further,  the  existence  of  under 
utilised, inefficiently used or excess biomass wastes and residues can provide an indigenous 
fuel that can be used to generate electricity (Ravindranath and Balachandra 2009, 1004). 
The costs of electricity in Vanuatu and low levels of access act as drivers to finding alternative 
less expensive energy supply options in other industries. In 2002, these high prices resulted in 
a copra producer and sawmill electing to disconnect from the grid in Luganville and commence 
their own diesel fuelled power generation (Government of Vanuatu 2010, 14). This highlights 
that  there  are  potential opportunities  to  be  exploited  by  renewable energy. For  example, 
growth and demand for energy in the tourism industry is driving demand for renewable energy 
in remote areas due to the need for complementary infrastructure such as an electricity supply 
(ADB/AusAID 2009, 84 and Bazeley and Mullen 2006, 18). 
In the telecommunications industry, the rapid growth of mobile phones and their contribution 
to the growth of small and medium enterprises has increased the need for access to electricity 
for battery charging (ADB/AusAID 2009, 109 and Basnett and Brien 2009, 67) and for solar 
power to support telecommunication relay devices (Gay 2008, 61). Furthermore, growth in the 
fishing industry is driving the need for refrigeration in remote areas, and the lack of clean 
drinking water is driving the need for desalination of sea water (Matakaviti 2006). Literature Review 
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Lastly,  with  the  advent  of  the  CDM  and  other  carbon  finance  opportunities,  developing 
countries  now  have  the  potential  to  trade  their  emission  reductions  for  investment  in 
renewable energy projects that can result in significant transfers of technology (Duic et al 
2003, 85 and 86). However, the costs and complexity of carbon finance transactions and the 
additionality of the GHG emission reductions arising from renewable energy projects would 
need  to  be  carefully  examined  by  project  stakeholders  in  developing  countries  before 
proceeding. 
4.1.3  Education, Information and Training 
Greater demands for access to information, and education and training opportunities, are also 
driving the need for renewable energy. The light provided by renewable energy can allow for 
greater time spent studying, training and teaching beyond that which daylight permits (Zahnd 
and McKay Kimber 2009, 365). Televisions and radios powered by renewable energy can also 
provide users with information sources such as news and current affairs programs (Camblong 
et al 2009, 2141). Greater access to information also allows recipients of renewable energy 
projects to have a wider knowledge of other energy services and electricity appliances and 
equipment that they may like to use. This in turn can stimulate an increased demand for 
renewable energy and potentially a desire for more education and training in this field. 
4.1.4  Environmental and Geographic 
The  emergence  of  the  concept  of  sustainable  development  has  increased  the  need  for 
environmental  protection  policies  and  the  further  integration  of  renewable  energy 
technologies. As a result, Douglas (2006, 78) has identified that resources need to be managed 
by governments and businesses so that they are not exposed to the costs of environmental 
impacts. 
Some  of  these  environmental  costs  and  impacts  come  from  transporting  fossil  fuels  to 
developing countries, especially SIDS. In addition to their inherent pollution and waste, oil Literature Review 
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spills may occur due to hazardous routes, natural disasters, and less experienced and qualified 
landing personnel, for example (Stuart 2006, 142). Further, the lack of space on islands limits 
the availability of appropriate landfill sites for the safe disposal of waste. These costs and 
impacts drive the need to develop renewable energy technologies, for example, converting 
landfill  ‘waste  to  energy’  (Miranda  and  Hale  2005).  However,  landfill  waste  has  its  own 
potential environmental impacts. Therefore it is important that a city’s waste supply is not 
artificially increased solely to generate renewable energy as the net impact to the environment 
is likely to be greater than it was prior to the ‘waste to energy’ project. 
In  Vanuatu,  the  use  of  diesel  fuel  for  electricity  generation  has  significant  environmental 
impacts which include the risk of spills during the disposal of waste oil which is shipped to Fiji 
for further use, and those associated with waste oil being dumped in landfills. There is also an 
estimated 13,000 litres of oil from electricity transformers that may have been contaminated 
with  polychlorinated  biphenyls  without  having  any  records  or management plans  in  place 
(Burns et al 200, A66-67). In other parts of Melanesia, the threat of wide scale logging has 
resulted in a scarcity of fuel wood and some villages looking for alternative energy sources and 
technologies such as micro-hydro (Smith, E. 2005, 1). Although there has been less threat from 
logging compared to places like the Solomon Islands, fuel wood as discussed above is being 
depleted in Vanuatu. However, there does not appear to the same hydropower potential as 
there is in the Solomon Islands and therefore there may be a greater need for exploiting other 
renewable energy resources such as solar and wind. 
International  negotiations  flowing  on  from  the  threat  of  global  warming  resulted  in  the 
UNFCCC, and the Kyoto Protocol, to which Vanuatu is a party. These agreements aim to limit 
GHG emissions and are also driving the development of renewable energy (Urmee, Harries and 
Schläpfer 2009, 354). Furthermore, the leaders of the Pacific nations have acknowledged the 
threat of climate change and the important part that renewable energy has in mitigating these 
problems (Pacific Island Forum Secretariat 2009). In Vanuatu, the Government has noted the Literature Review 
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need for funding and the central role of the UNFCCC in mitigating this threat (Natapei 2009, 4 
and 7), the reduction in petroleum reserves that is occurring over time, and the need to lessen 
GHG emissions (Molisa 2009, 11). 
With respect to the environmental drivers of using renewable energy for electrification, it is 
possible that the GHG emissions from diesel fuel and changes in land use associated with 
harvesting and using biomass will be displaced (Silva and Nakata 2009, 3099). However, as 
CNO is likely to be a component of any renewable energy strategy in Vanuatu, the land use 
impacts from coconut plantations as well as fuel wood use would need to be first assessed. 
This is important because tourism is a large industry and driver of revenue in Vanuatu, and the 
potential  to  market  the  country  as  an  environmentally  friendly  destination  that  utilises 
renewable energy can be a key drawcard (Roper 2005, 111). 
4.1.5  Legal, Policy and Regulatory 
Laws, policies and regulations will be implemented as a result of the drivers of renewable 
energy. However, whatever policies that countries currently have in place, such as feed-in 
tariffs, will also drive further growth in the use of renewable energy (Solano-Peralta et al 2009, 
2280). In terms of renewable energy driven by government agencies in Vanuatu, the Energy 
Unit’s Business Plan for 2009 included the promoting and awareness raising of renewable 
energy. Further, the electricity regulatory agency is also contemplating a renewable energy 
feed-in tariff  as part of its tariff review (Government of Vanuatu 2010, 18). Regardless of 
whatever laws, policies and regulations that arise, it is the communication and implementation 
of these actions that will ultimately drive the greater development of renewable energy. 
4.1.6  Scientific and Technical 
Renewable energy does appear to have some advantages of its fossil fuel counterparts from a 
scientific  and  technical  perspective.  Yu,  Taplin  and  Gimour  (1997b,  498)  state  that  this  is 
because the use of diesel powered generating sets to supply electricity in remote areas has not Literature Review 
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been  successful  in  the  Pacific  due  to  the  lack  of  support  in  replacement  parts  and 
maintenance.  While  renewable  energy  technologies  also  rely  on  replacement  parts  and 
maintenance,  Wardrop  (1994)  contends  that  greater  reliability  has  been  experienced  with 
solar PV systems. As diesel powered generating sets sometime support the use of renewable 
energy in hybrid applications, for example, improving the training of maintenance personnel 
and  the  supply  chain  for  replacement  parts  may  be  needed  regardless  of  the  particular 
technology that is ultimately used by the energy user. Furthermore, it may be that renewable 
energy training will need to be supplemented by training in conventional technologies that 
support these hybrid applications. 
Where  foreign  consultants  are  used  in  renewable energy  projects,  Karekezi  and  Kithyoma 
(2002,  1082)  note  that  a  main  driver  to  the  electrification  of  developing  countries  using 
renewable  energy  may  be  a  perceived  correlation  by  these  consultants  that  development 
comes  with  electrification  because  electricity  is  so  widespread  in  their  own  developed 
countries. If this is the case, this supports ensuring that a more holistic approach to renewable 
energy and development is taken so that renewable energy is not focussed on in isolation. 
4.1.7  Summary 
In summary, the review of literature revealed the following drivers of renewable energy (Table 
11): 
Table 11: Drivers of renewable energy development arising from the literature review 
Driver category  Specific driver 
Cultural, Political and Social   Assists with human development 
Food refrigeration and preparation 
Refrigeration of medicines and vaccines 
Access to clean drinking water and removal of wastewater 
Recharging batteries 
Light for reading, working, social activities and community interaction  
Light and communication for safety and security 
Reduces time used compared to obtaining biomass or fossil fuels 
Improved safety when operating energy equipment 
Noise reduction 
Address gender imbalances 
Government policies and promotion 
Appeasing voters and gaining political favour Literature Review 
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Driver category  Specific driver 
Public support 
Consumer demand/preference for renewable energy 
Access to electricity 
Assists in achieving sustainable development 
Domestic political policies 
International influence and environmental negotiations 
Willingness of donor aid community 
Bilateral agreements 
Economic and Financial  Energy independence/security of supply 
Reduce exposure to fossil fuel price shocks 
Reduce foreign exchange spending on importing fossil fuels 
Avoid knock on macroeconomic effects and inflationary pressures 
Least cost technology and alternative for rural electrification 
High costs of fossil fuel and fossil fuel generated electricity 
Allows for avoided fossil fuel costs to be spent on priority areas 
Provides free or at least low cost fuel 
Increasing demand for, and declining, fossil fuel reserves 
Abundance of renewable energy resources 
Economic development 
Local investment, manufacturing and employment opportunities 
Income generation 
Reduce imports and increase exports (import substitution) 
Poverty reduction 
Developed countries wishing to export these technologies 
Entrepreneurial spirit of local residents 
Excess or inefficiently used biomass residues 
Large energy users preferring self generation over costly grid supply 
Growth in tourism, fishing and other industries 
Telecommunications growth and complementary infrastructure need 
Tradeable emission reductions, CDM and carbon finance 
Reduce transport, infrastructure and storage required with fossil fuels 
Declining costs of renewable energy over time 
Education, Information and 
Training 
Light allows studying and teaching to take place after dark 
Access to media, e.g. news and current affairs 
Knowledge and demand for energy services and electrical appliances 
Opportunities for training in, and learning about, renewable energy 
Environmental and 
Geographic 
Sustainable development 
Avoided costs of environmental impact of fossil fuels 
Risks associated with transporting fossil fuels, e.g. spills 
Lack of space and means of limiting waste 
Opportunities to convert waste to energy 
Environmental impacts of diesel fuel generated electricity 
Logging and scarcity of fuel wood 
Climate change 
International agreements, e.g. UNFCCC and Kyoto Protocol 
Reducing GHG emissions from fossil fuel and land use 
Marketing a country as environmentally friendly for tourism 
Legal, Policy and Regulatory  Policies, measures and laws, e.g. feed-in tariffs 
Business plans of government energy organisations 
Electricity regulations made by regulatory body 
Scientific and Technical  Greater reliability offered by renewable energy technologies 
Perception that electricity means development 
Technology transfer 
Source: Compiled by author, references included within main text Literature Review 
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4.2  Barriers 
The following is a compilation of barriers of renewable energy in the developing world. No 
specific published academic research on the barriers to renewable energy development in 
Vanuatu  was  found.  However,  there  have  been  a number of macroeconomic  and  cultural 
studies,  and  other  research  undertaken  by  aid  agencies  and  regional  organisations,  for 
example, which outline barriers that are relevant to the renewable energy sector. 
4.2.1  Cultural, Social and Political 
From  a  political  viewpoint,  insufficient  political  will  has  been  identified  as  a  barrier  of 
renewable energy by several authors (Al-Badi, Malik and Gastli 2009, 2736 and Roper 2005, 
111). However, even when there is political will, it may not be enough to temper the vested 
interests of conventional energy supply companies (Nalan, Murat and Nuri 2009, 1433, Taele, 
Gopinathana and Mokhuts’oane 2007, 620 and Al-Badi, Malik and Gastli 2009, 2737). 
There are also barriers of renewable energy relating to land and property ownership. In the 
case of biomass projects, there may be sugar plantations and sawmills that are the property of 
wealthy land owners (Nalan, Murat and Nuri 2009, 1435) who may not wish to be involved in 
community renewable energy projects. In cases where it is unclear who owns an area of land, 
renewable  energy  project  developers  may  also  be  deterred  by  the  onerous  procedure  of 
having  the  residents  legally  establish  property  rights  before  gaining  access  to  the  land  to 
implement the project (Lokey 2009, 505). 
This is the case in Vanuatu, where problems with securing land tenure have been identified 
(ADB  2009b,  1)  which  potentially  frustrates  renewable  energy  investors  and  project 
proponents (ADB/AusAID 2009, 8). There have been some situations reported where custom 
land owners, for example, have not allowed the installation of an electricity supply due to 
concerns that it might involve them surrendering rights of their land ownership (AusAID 2005, Literature Review 
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18). This demonstrates the need for all aspects of renewable energy projects to be clearly 
communicated with the relevant community before proceeding. 
This is also important for large hydro electricity projects that may have a greater magnitude of 
social and cultural impacts due to their scale. Nalan, Murat, and Nuri (2009, 1433) assert that 
with these large hydro electricity projects, large areas of land that could have been used for 
other  productive  purposes  such  as  agriculture  may  need  to  be  acquired  before  a  project 
proceeds. This involves the removal of the local population, and the extra time and resources 
that are needed for social impact studies to be undertaken before a project is approved. This 
may also result in a loss of identity for the community involved because they are leaving a 
homeland where there ancestors have lived for generations. 
Without proper consultation with communities, and due to a lack of awareness, there may be 
an assumption that the electricity grid will be extended to a particular village (Nguyen 2007, 
2587). This can result in the community not being fully committed to seeking alternatives to 
the grid such as renewable energy based projects. There may also be a lack of community 
assistance for other reasons, such as a simple misunderstanding of how a renewable energy 
project might work (Uddin, Taplin and Yu 2010, 76), or that simply the key decision maker, e.g. 
a village chief, is not willing. 
Particular cultural circumstances in developing countries may also make the development of 
renewable  energy  difficult.  Chief  Mariasua  of  Vanuatu  (1995)  suggests  that  there  is  a 
complementary relationship between sustainable development and customary land ownership 
and that the philosophy underpinning customary law is one of equity. However, he also asserts 
that there is a divide between economic development, and custom and culture, and there is 
added  complexity  caused  by  varying  languages  and  rules  among  villages,  and  public  and 
private property rights, and family and individual rights. This highlights the need for greater 
cultural sensitivity training to be undertaken by those involved in renewable energy projects. Literature Review 
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In this respect, Smith (2005, 3 and 4) contends that community centred projects have seen 
better  results  than  conventional  approaches,  and  aid  funded  renewable  energy  programs 
based on market fundamentals have often resulted in remote and rural areas being ignored. In 
Melanesia,  for  example,  Kirsch  (2008,  294)  states  that  it  is  important  to  understand  the 
differences between capitalism and Melanesian socialism. This is because attempts to resolve 
the negative aspects of a project solely and quickly  by technological means alone may be 
unsuccessful as it may be perceived by Melanesians as evidence of a troubled relationship that 
requires healing. Therefore, Huffer and Molisa (1999, 105) consider that there is a need for 
ongoing community consultation rather than a more sporadic approach. 
Following on from this, Van Trease (2009, 3) contends that it is important to understand that in 
Vanuatu, family, friends and an individual island’s needs may take precedence over that of the 
nation.  In  parliament  in  Vanuatu,  life  is  dictated  by  pressures  placed  on  MPs  by  local 
constituents, and short term demands of jobs and money (known as sugar or suka in Bislama), 
rather than longer term issues, or a national agenda. MPs are often revolving chairs after 
elections,  being  elected  and  unelected,  changing  portfolios,  and  changing  parties  (Morgan 
2008). There have also been reports of members of parliament being paid to contest particular 
government  motions  in  parliament  (Van  Trease  2009,  2).  Furthermore,  only  2  of  the  21 
political parties contesting the 2008 elections made reference to renewable energy in their key 
policy areas (ALP and PiPP 2008). With regards to women in Vanuatu, Van Trease, and Huffer 
and Moilsa (2009 and 1999, 106) state that women are poorly represented in decision making. 
4.2.2  Economic and Financial 
One of the most significant barriers to producing electricity from renewable energy is the cost 
of its generation, which includes the initial costs of capital, low capacity factors, and the costs 
of storage for intermittent generation (Mirza et al 2009, 928 and Nalan, Murat and Nuri 2009, Literature Review 
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1433). Further, transaction costs are high per unit of capacity, as renewable projects are often 
smaller scale and of a complex nature involving a number of approvals (Mirza et al 2009, 929). 
In Vanuatu, this is exacerbated by energy pricing that is, “distorted by numerous exemptions 
and  concessions”  (Bazeley  and  Mullen  2006,  18).  There  are  also  high  capital  investment 
requirements where geothermal exploration, for example, has not progressed in the past due 
to the prohibitive costs (ADB 2009b, 1). 
Renewable energy technologies also lack sufficient economies of scale, and a significant or 
mature supply chain, and as they have not been commercialised for as long as conventional 
energy technologies, their costs, whilst decreasing over time, remain high per unit of output 
(Nalan, Murat and Nuri 2009, 1433, Uddin, Taplin and Yu 2010, 74, and Roper 2005, 111). 
The intermittent and seasonal nature of renewables makes power purchase agreements less 
attractive to utilities, and where agreements are made it is likely that intermittent generation 
incurs greater costs to export power (Mirza et al 2009, 928 and Lokey 2009, 506). Further, as 
renewable energy resources are often distributed far from load centres, the costs to transmit 
power over these distances will be greater (Mirza et al 2009, 928). For these reasons, it is 
important then that energy resource assessments focus on nearby communities where there 
may be a market for any energy supply. 
Mirza et al (2009, 928) also note that the current structural changes to the electricity supply 
industry,  including  the  elimination  of  subsidies  and  the  separation  of  the  competitive 
generation and retail elements, limits the suitability of decentralised renewable technologies, 
whereas Al-Badi, Malik and Gastli (2009, 2736) consider that they may be less able to compete. 
Furthermore, smaller scale renewable projects are at a disadvantage to larger conventional 
fuel projects (Lokey 2009, 505) which is worsened by any subsidies given to the traditional 
carbon intensive technologies (Mirza et al 2009, 928 and Al-Badi, Malik and Gastli 2009, 2736). Literature Review 
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Another key barrier to renewable energy project development is the unavailability of finance, 
and problems in obtaining that finance when it does become available (Nalan, Murat and Nuri 
2009, 1433, Habtetsion and Tsighe 2007, 188 and Roper 2005, 112), especially for small scale 
projects (Mirza et al 2009, 928). Moreover, in Vanuatu there is a separation between a more 
modern urban expatriate population and its cash economy, and the more rural subsistence 
agriculture based ni-Vanuatu population and its traditional economy (World Bank 1985, i). Any 
gains  from  development,  however,  have  not  benefited  those  living  in  rural  communities 
(ADB/AusAID 2009, 1). Furthermore, businesses in Vanuatu located further away from the 
urban  centres  and  those  of  smaller  scale  experience  greater  problems  in  acquiring  loans 
(ADB/AusAID 2009, 3), and electricity projects in  these areas suffer from poor investment 
returns (ADB 2009b, 1). This highlights some of the greater barriers experienced in remote 
areas compared to urban areas. 
Another  key  economic  barrier  is  simply  the  absence  of  accounting  for  the  economic  and 
security of supply benefits that renewable energy provides (Nalan, Murat and Nuri 2009, 1433 
and  Uddin,  Taplin  and  Yu  2010,  76).  This  analysis  often  excludes  the  externalities  of  the 
environmental and social impacts of carbon intensive generation, the environmental and social 
benefits of renewable energy, and the costs of ensuring the security of supply of petroleum, 
coal and uranium, for example (Mirza et al 2009, 928 and Nalan, Murat and Nuri 2009, 1433). 
In terms of research and development, Taele, Gopinathana, and Mokhuts’oane (2007, 620) 
contend that in developing countries, local economies are not financially able enough to foster 
these activities.  This may mean that supply of renewable energy technologies and equipment 
in the domestic market is insufficient to cover the demand resulting in greater imports, and 
associated foreign exchange risks, and a dependence on external investment, subsidies and/or 
aid. Furthermore, Mirza et al (2009, 928) note the mismatch between the needs of the market 
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that  are  not  particularly  suited  to  the  customer,  and  a  subsequent  low  uptake  of  these 
technologies. 
While not addressing the development of renewable energy specifically, Feeny (2007b, 37 and 
38) notes that although an economy may grow, it only grows in rural areas depending on how 
well it is connected to the urban areas. If there is a strong connection between urban and rural 
areas  in  terms  of  transport,  law  and  order,  and  health,  education  and  employment 
opportunities, then urban development can enable greater rural development. If this is not the 
case,  then  the  rural  population  will  move  to  the  larger  towns  in  search  of  work,  placing 
pressure on already strained resources. He states that foreign aid would be better directed to 
rural areas, as although foreign aid may have improved economic growth in Melanesia, there is 
little evidence of any effect in rural areas, or for the poor. 
This is exacerbated by the uncertainty regarding the availability of particular renewable energy 
resources, and a general perception that renewable energy projects are of greater risk than 
conventional energy projects (Mirza et al 2009, 928). These financial risks include renewable 
energy projects with high upfront capital investment that are subject to punitive taxes (Nalan, 
Murat and Nuri 2009, 1433), and paid back incrementally over the lifetime of the project 
through tariff payments. However, investors often demand a quick return on their investment. 
This may mean conventional energy technologies have an advantage in that capital costs are 
lower in proportion to the total investment, have less lead time, higher efficiency, and higher 
capacity factors (Nalan, Murat and Nuri 2009, 1433, Mirza et al 2009, 928 and Uddin, Taplin 
and Yu 2010, 74). It also may mean that overseas businesses that wish to invest in developing 
countries  consider  that  due  to  the  poor  economic  situation,  there  is  a  higher  risk  of  not 
recovering outstanding debts (Yu, Taplin and Gilmour, 1997a, 166). 
Where financial assistance is available to renewable projects, it is usually in the form of a grant 
or  loan  for  the  initial  costs  of  the  investment.  However,  a  renewable energy  project  also Literature Review 
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requires support for operation and maintenance costs for it to be sustainable (Mirza et al 
2009, 928). For other financial barriers to renewable energy development, Al-Badi, Malik and 
Gastli (2009, 2736 and 2377) note the, lack of fiscal incentives, foreign investment flows, and 
finance for research and development. Financial barriers such as these are likely to frustrate 
investment by the private sector in renewable energy (Mirza et al 2009, 930). 
While not referring specifically to biofuel production, Woods, Hemstock and Burnyeat (2006, 
487)  note  that  the  coconut  industry  in  Vanuatu  experiences  high  costs  of  transporting 
coconuts large distances to small markets which are dispersed across the country, the lack of 
economies  of  scale  because  they  are  produced  by  many  small  producers,  and  a  lack  of 
investment in the industry as a whole. Bazely and Mullen (2006, 29) consider that the coconut 
based fuel industry is not sufficiently developed for the electricity to be generated from copra. 
Higher prices for copra, more efficient harvesting, the development of refinery infrastructure, 
and a review of the Vanuatu Commodity Marketing Board are needed to assist in raising this 
barrier.  This  emphasises  the  need  for  a  review  of  the  industry  before  embarking  on  any 
potential biofuel/diesel displacement project or program. 
Vanuatu also suffers from a low skilled workforce, income inequality, poor lack of investment 
capital, high import costs, large distances to markets, substandard infrastructure, and onerous 
fees and taxes that frustrate small businesses (Nagarajan 2008, 37, ADB/AusAID 2009, 2, and 
Hughes and Sodhi 2006). While not one of the worst performers, out of 181 countries in the 
World Bank’s “Doing business report 2009”, Vanuatu was listed with an overall “Ease of doing 
business” rank of 60, with separate rankings for starting a business – 94, employing workers – 
86, and getting credit – 84 (World Bank 2008, 2). Further, a perverse incentive exists in foreign 
aid where Vanuatu’s LDC status confers it additional assistance from the outside world. Rather 
than seeking to graduate from LDC status and potentially be seen as an improved investment 
location, Vanuatu provided a submission to the United Nations as to why it should remain an 
LDC (Republic of Vanuatu 2009). Literature Review 
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4.2.3  Education, Information and Training 
With  respect  to  renewable  energy  technologies  and  education,  there  is  often  a  ‘steeper 
learning curve’ involved compared to conventional technologies (Owen 2006, 634) as they are 
newer and not as widespread. Therefore in developing countries there may be a lack of local 
renewable energy specialists, and the technical understanding and supplies to undertake and 
maintain renewable energy projects (Taele, Gopinathana and Mokhuts’oane 2007, 620, Al-
Badi, Malik and Gastli 2009, 2737, and Roper 2005, 111). As a consequence, there may also be 
a lack of qualified local trainers (Mirza et al 2009, 929). Therefore local energy employees are 
required to go overseas to gain this training and experience (Roper 2005, 111). 
In Vanuatu, there is generally a lack of educational opportunities (ADB/AusAID, 2) which has 
resulted  in  a  lack  of  capacity  in  the  Government’s  energy  planning  unit.  Due  to  this  and 
insufficient training by a donor aid agency, the energy unit was unable to implement a biogas 
project. More generally, the head of the energy planning unit has outlined the need for greater 
recruitment  to  be  able  to  undertake  broader  energy  efficiency  and  renewable  energy 
programmes  (Matakaviti  2006).  There  is  also  the  problem  that  where  there  is  a  lack  of 
qualified  renewable  energy  personnel,  “unscrupulous  or  poorly  informed  foreign  experts 
advocating unsuitable renewable energy technologies” can become “bigger barriers than the 
technologies themselves” (SPREP 2004, x). 
In the Pacific region there is also limited renewable energy training available at universities and 
institutes  of  technology  and  where  it  does  exist  there  is  a  deficiency  in  equipment, 
infrastructure, and qualified academic staff (Singh 2009, 152). A report by SOPAC, for example, 
identified  the  need  for  training  in  renewable  energy  project  design,  project  management, 
economic  and  financial  analysis,  feasibility  studies,  and  needs  and  resource  assessments 
(Mario  2003,  15).  In  Vanuatu,  Nari  notes  that  there  is  a  heavy  reliance  on  a  short  term Literature Review 
Drivers and Barriers of Renewable Energy in the Electrification of Vanuatu  56 
approach to training and consultancies by donor aid agencies which is unsustainable (2000, 4). 
Many of these consultants are of an inconsistent standard (Hughes and Sodhi 2006, 3). 
Mirza  et  al  consider  that  this  absence  of  awareness  and  information  regarding  these 
technologies and the problems they encounter hampers the greater dispersion of renewable 
energy into the broader economy, which increases risk and impedes investment. This often 
limits community involvement and training, and does not assist the penetration of renewable 
energy technologies to rural locations (2009, 929). 
Even if these barriers are overcome, there is little stored information regarding the energy 
resources that exist (Mirza et al 2009, 929, Uddin, Tapli and Yu 2010, 75, and Al-Badi, Malik 
and  Gastli  2009,  2736).  Further,  the  appropriateness  of  technologies  is  site  specific  for 
renewables  and  projects  cannot  always  be  replicated  (Uddin,  Taplin  and  Yu  2010,  74).  In 
Vanuatu,  there  are  also  difficulties  regarding  the  unreliability  of  statistical  information 
(Republic of Vanuatu 2009, 3) and an absence of monitoring data (ADB 2009b, 1). To improve 
the situation Feeny stresses the need for precise and current statistical data, despite the cost, 
so as to monitor performance, and engender better policy making (2007b, 52). 
Mirza et al (2009, 929) note that the promotion of renewable energy technologies and the 
availability of finance are restricted by the lack of communication amongst stakeholders such 
that the finance remains within the realms of broader business interests who may be more 
concerned with maximising profit than stimulating renewable energy investment. 
Those businesses that do wish to invest in renewable energy in developing countries may not 
be  experienced  in  international  marketing  of  their  products  and  services,  may  have  not 
undertaken research into the policy, legal, regulatory, and institutional frameworks of these 
countries, and do not have the resources to obtain the necessary information (Yu, Taplin and 
Gilmour, 1997a, 165). Literature Review 
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In Fiji, Vanuatu, Solomon Islands and Papua New Guinea, poor monitoring of projects and 
absence  of  information  relating  to  the  actual  costs  of  operating  and  maintaining  rural 
electrification projects has inhibited the suitable design and implementation of economically 
sustainable projects for rural poor (UNDP 2007a, 16). 
4.2.4  Environmental and Geographic 
There are number of barriers associated with the environmental impacts of renewable energy 
technologies.  Hydroelectricity,  for  example,  can  involve  impacts  from  diverting  rivers  and 
flooding vast tracts of land for hydro catchments, resultant silt damage, and the associated 
impacts on flora and fauna (Nalan, Murat and Nuri 2009, 1433). There is also the general 
impact on the amenity of particular locations due to the visual nature of a renewable energy 
project amongst the scenery (Nalan, Murat and Nuri 2009, 1434), such as a wind farm along a 
ridge. Wind projects can also impede foreshores and countryside which may have been used 
for other productive purposes, the path of migrating birds, and areas inhabited by people 
where  noise  complaints  may  arise.  Communication  devices  may  also  be  affected  by  the 
electromagnetic forces from wind generated electricity (Nalan, Murat and Nuri 2009, 1434). 
In regards to geothermal technologies, Nalan, Murat and Nuri (2009, 1434 and 1435) note 
that, “During construction, drilling and well-testing stages, noise pollution could be very scary 
to  animals  and  human  beings”,  there  is  “air  pollution  from  geothermal  steam  and  non-
condensable gases (hydrogen sulphide) during plant operation”, and “water shortages, waste 
effluent disposal - toxic metals such as arsenic, boron, lead, mercury, radon, and vanadium”. 
Renewable biomass technologies may result in less biomass residues returning to fertilise the 
soil, and competing priorities over whether biomass should be used for food or energy (Nalan, 
Murat and Nuri 2009, 1435). 
In regards to solar PV energy, there are noxious chemicals that are used in the production of 
PV panels, as well as in the batteries used for the storage of energy. Therefore, Nalan, Murat Literature Review 
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and Nuri (2009, 1434) note the need for appropriate disposal and recycling measures that 
need to be in place to minimise the environmental impact. This is important for Vanuatu, 
where the introduction of solar power has resulted in problems of appropriately disposing of 
batteries (Burns et al 2000, A67). 
The impacts outlined above may result in greater environmental impact assessment burdens 
on renewable energy technologies as compared with conventional technologies (Nalan, Murat 
and Nuri 2009, 1433 and Lokey 2009, 506). Further, without the appropriate energy efficiency 
and environmental protection obligations placed on an economy there is less need to make 
use of renewable energy technologies in the first place (Hrayshat 2007, 1885). This is true for 
Vanuatu, where environmental protection legislation is largely ignored, there is an absence of 
political will, and like other Government units and departments, funding for the Environment 
Unit is inadequate which affects its effectiveness (ADB/AusAID 2009, 14). 
In terms of geographic barriers, the scattered nature of renewable energy resources, especially 
hydro, wind, solar thermal and geothermal energy, means that these resources often exist 
where there is an insufficient population to provide enough demand. This and the absence of 
an existing electricity network, requires significant infrastructure investment, increased costs 
of transmitting electricity to the population centres, and ultimately resulting in the prospective 
resource being under-utilised. (Mirza et al 2009, 929). In Vanuatu, the provision of electricity 
to rural areas has been hampered by the remoteness of many villages and the difficult terrain 
(ADB 2009b, 1 and ADB/AusAID 2009, 106). 
Another geographic barrier is that not all developing countries have access to all renewable 
energy  resources.  Due  to  their  geography,  isolated  location,  and  small  size,  islands  for 
example, may not have hydro or geothermal energy resources that exist in other countries 
(Roper 2005, 111). Literature Review 
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SIDS are referred to as being “sea locked” in that long journeys are required to ship goods to 
them, and they do not have sufficient economies of scale to take advantage of the efficiencies 
that current shipping methods allow (United Nations Economic and Social Council 2010, 4). 
Vanuatu, for example, has some of the highest shipping costs in the Pacific which places an 
impost  on  consumers  by  increasing  the  prices  of  all  merchandise  (AusAID  2009,  36).  The 
United Nations Economic and Social Council (2010, 4) notes that shipping a standard container 
from a port in Japan to Vanuatu was more than 4 times the cost of shipping it to Australia. 
Further, importing or exporting a container to Vanuatu can take more than 20 days at costs of 
approximately USD 1500 (AusAID 2009, 36). 
This is exacerbated in the more remote areas of developing countries and SIDS which are 
largely cut off from reliable supply chains, resulting in greater costs for obtaining replacement 
parts.  The  outer  islands  may  be  more  susceptible  to  unpredictable  weather  events  and 
generally harsher environmental conditions, for example rust (Roper 2005, 111 and 112). 
4.2.5  Governance and Institutional 
Some  of  the  barriers  to  renewable  energy  are  due  to  poor  governance  and  a  lack  of 
institutional  strength.  Renewable  energy  often  suffers  because  it  is  not  given  a  specific 
ministry  portfolio  (Uddin,  Taplin  and  Yu  2010,  73).  As  the  successful  implementation of  a 
renewable energy project cuts across several ministerial portfolios, e.g. energy, environment, 
finance, and lands, the collaboration amongst these ministries is usually non-existent (Mirza et 
al 2009, 928 and Uddin, Taplin and Yu 2010, 73). This the case for Vanuatu where there have 
been calls for greater inter-ministry cooperation and communication in regards to information 
flows (Matakaviti 2006). 
Further, there can sometimes be a duplication of policy and regulatory roles by government 
ministries  and  organisations  (Hrayshat  2007,  1885)  and  an  absence  of  an  appropriate Literature Review 
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institutional framework (Habtetsion and Tsighe 2007, 180). The existence of many of these 
issues can result in poor energy planning outcomes (Roper 2005, 4 and 5). 
With respect to governance and institutional barriers in Vanuatu, introduced western political 
systems, laws, regulations and management styles of industrialised market based economies 
may be unsuitable and inefficient, but those in power who profit from the status quo are 
unlikely to seek alternatives (Larmour 2000, 147 and Nagarajan 2008, 36). An example of this is 
when a Government minister took the post of Chairman of the electricity utility at 4 times his 
parliamentary remuneration (VUV 500,000 per month, free car, and free water and electricity), 
despite  claims  of  a  conflict  of  interest  (Ambrose  1997).  Further,  there  are  also  problems 
associated  with  illegal  activities  of  members  of  parliament,  corruption,  an  inefficient  civil 
service where public servants are often overseas, and the elevation by foreign aid agencies of 
NGOs and a powerful urban elite that are not representative of the wider community (Huffer 
and Molisa 1999, 102, Hughes and Sodhi 2006, 2 and ADB/AusAID 2009, 2). 
This can be exacerbated by a very high level of foreign aid per person that is directed to a 
privileged minority who hold power in Port Vila, managed poorly by government officials, and 
has not necessarily translated into economic growth (Feeny 2007 a, b, and Hughes and Sodhi 
2006, 2 and 4). These large inflows of money can be too much for the capacity of government 
ministries to handle and fluctuating income of key resources, e.g. copra, worsens the situation 
(Banks 2005,  187). Further, this results in the preference by donor aid agencies to bypass 
national governments and provide aid in the form of technical assistance by foreign advisers, 
for example (Feeny 2007a, 442). Furthermore, Feeny (2007a, 443) notes that this is especially 
relevant to Melanesia, where: 
 “...due to the existence of clan-based support systems, Melanesian public officials are under 
intense pressure to support and meet the needs of their own constituents. Moreover, a large 
amount of aid to Melanesia is provided in the form of projects allocated to the development Literature Review 
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budget  and  these  projects  cannot  practically  be  fully  redirected  toward  recurrent 
expenditures”. 
Democracy in Vanuatu is largely perceived as being thrust upon the ni-Vanuatu rather than 
something driven by them. Ni-Vanuatu traditional custom involves a collaborative governance 
system whereby the chief facilitates agreement amongst his community, resulting in chiefly 
rule that is ultimately reflective of his community. Chiefs are needed to uphold the decision of 
the  parliament,  however  recommendations  provided  by  them  to  parliament  only  retain 
tenuous legal standing via the Malvatumauri and National Council of Chiefs Act which are only 
enforceable if consistent with current laws and regulations (Kernot and Sakita 2008, 2). 
This is contrary to some donor aid agencies where there is a strong focus on free trade, 
property rights, and reforming public expenditure. With regards to land, for example, some 
donor aid agencies promote the assigning of individual property rights to encourage economic 
development in the hope that any benefits will flow on to the poor despite evidence of this not 
eventuating and not solving land disputes (Bachriadi 2009, 30). 
Morgan notes that there are also problems associated with the hangover of the British and 
French  condominium  where  tension  remains  amongst  Francophone  and  Anglophone  ni-
Vanuatu,  the  burden  of  a  donor  aid  agency  tied  loan  associated  with  a  comprehensive 
governance reform program, corruption, selling of state assets, political infighting and horse 
trading, and the tension between Australia and China competing for influence in the Pacific 
through their aid policies (2004). Hilda Lini, an ex-member of the Vanuatu parliament, stated 
that: 
 “...[t]his outdated western system of democracy will continue to corrupt Melanesia, resulting 
in the continuous uncontrolled crime,  violence and poverty *and+ ongoing crisis” (Port Vila 
Presse 2001). Literature Review 
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Nari notes that the Condominium’s centralised approach to government failed due to the lack 
of an understanding of Vanuatu’s cultural, geographic and social diversity. He also notes that a 
decentralised approach after independence failed due to poor Government administration and 
a ‘wantok’ mentality whereby members of Parliament were more concerned with appeasing 
people from their own island with ‘suka’ than governing with the national interest in mind. As 
the performance of the Vanuatu economy was worsening, Nari notes that the Government did 
not have many options other than to agree to implement a comprehensive reform program 
funded by a regional development bank that attempted to improve governance and rely much 
more on the private sector. However, he considers that this reform program took precedence 
by donor aid agencies over local needs (2000). 
Roper notes that although donor aid agencies provide grants, loans and technical assistance 
for renewable energy projects, many of these are unsuccessful because the donor aid agency is 
more  interested  in  quickly  gaining  the  esteem  of being  involved  in  what  appears  to  be  a 
worthy  project,  rather  than  carefully  ensuring  that  the  proper  consultation,  training,  and 
technology  has  been  considered.  He  cites  the  example  of  a  wind  farm  that  has  never 
generated  any energy  because  it  was  built without  prior  agreement with  the  local  power 
company. The donor aid agency moved onto its next project to replicate what it had just done, 
while  Barbados  was  left  with  the  stigma  that  the  renewable  energy  projects  it  hosts  are 
unlikely to be successful (2005, 112). 
There  are  also  barriers  associated  with  donor  aid  agencies  that  may  not  understand  the 
benefits  and  appropriateness  of  using  renewable  energy.  The  Australia-Vanuatu  Joint 
Development  Cooperation  Strategy  2005-2010,  for  example,  made  no  specific  mention  of 
renewable energy despite the recognition of fuel and electricity costs rising and being among 
the highest in the Pacific (AusAID 2005). Furthermore, a framework partnership between the 
Governments of France and Vanuatu between 2006 and 2010) makes no specific mention of 
renewable energy (Government of France and Government of Vanuatu 2006). The Annual Literature Review 
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Program Performance Report for Vanuatu highlights a general misunderstanding in the power 
sector in that re-tendering the Luganville concession to a concessionaire other than UNELCO 
would bring competition to the electricity supply (AusAID 2008, 28). Although there may be a 
competitive outcome produced from the bidding process and tariff negotiation, it will rather 
replace one monopoly service provider with another. Ultimately any tariff reduction is more 
likely to come from passing on the benefits of the Sarakata Special Reserve Fund directly to 
urban electricity consumers through the tariff rather than as before to rural and peri-urban 
residents, through the Sarakata Special Reserve Fund. Donor aid agencies are also advising on 
better governance, however, a recent audit of AusAID by the Australian National Audit Office 
noted  that  “While  promoting  greater  transparency  and  accountability  through  good 
governance programs in countries like PNG...”, the donor aid agency, “...itself struggles with 
the concepts” (SMH 2009). 
The Government of Vanuatu also regards the lack of resources and political will as barriers to 
the development of renewable energy (UNDP 2005, 36). Further, as the Energy Unit’s salaries 
accounted for 83% of the recurrent expenditure in 2004 (UNDP 2005, 45) this does not allow 
for any significant spending on day to day activities or outlays for capital projects (ADB/AusAID 
2009, 3). A renewable energy country study of Vanuatu found that the local electricity utility 
was a barrier to the development of geothermal resources in Vanuatu, and that it was also 
preventing greater use of CNO in the displacement of diesel fuel (RECIPES 2006b, 6). Further, 
there is a lack of capacity in how to obtain funding for many of the international agreements 
that Vanuatu has ratified (Matakaviti 2006). 
With respect to institutional barriers, there have been problems delivering electricity to rural 
areas in Vanuatu due to the lack of a suitable operation and maintenance model (ADB 2009b, 
1). Furthermore, a 2007 study found that the operation of the Sarakata Special Reserve Fund 
had not produced good electrification outcomes, especially in areas other than Luganville, and 
data, monitoring, analysis and audits of the projects undertaken was lacking (Trembath 2007, Literature Review 
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24). This was complicated by the fact that the local utility was managing the Sarakata Special 
Reserve Fund rather than the Ministry of Finance and Economic Management and the general 
public had no way of accessing the fund (Trembath 2007, 24).  
Lastly, the CDM is one of the flexibility mechanisms under the Kyoto Protocol which allows 
developed countries to meet their GHG emission reduction targets by investing in, inter alia, 
renewable energy projects in developing countries.  However, Uddin, Taplin and Yu (2010) 
argue that there is a deficiency in education, information and training regarding the CDM and 
the absence of a designated national authority (DNA) in some countries to outline guidelines 
for the use of the CDM. 
4.2.6  Legal, Policy and Regulatory 
Renewable energy is also faced with barriers relating to legal, policy and regulatory issues. 
Renewable energy development is often subject to inferior policy making (Roper 2005, 112) 
where there may be biases against those energy projects that are not of sufficient scale to 
deliver lower energy costs (Prasertsan and  Sajjakulnukit 2006, 607 and Al-Badi, Mailk and 
Gastli  2009,  2737).  This  may  involve  subsidies  to  conventional  energy  technologies  and 
insufficient funding of research and development in renewable energy (Nalan, Murat and Nuri 
2009, 1433). There may also be barriers to third party energy suppliers accessing the electricity 
grid, preventing involvement from the private sector (Mirza et al 2009, 928), opaque pricing 
policies complicated by hidden taxes and subsidies (Hrayshat 2007, 1885), and an absence of 
policies supporting renewable energy development outside of urban areas (Habtetsion and 
Tsighe 2007, 180). Some countries may also lack the ability to ensure the appropriate policies 
and processes are in place (Uddin, Taplin and Yu 2010). 
The  general  lack  of  awareness  surrounding  renewable  energy  results  in  non-existent  or 
insufficient legislative and regulatory frameworks (Hrayshat 2007, 1886) that can provide the 
capacity targets, feed-in tariffs, tax credits (Lokey 2009, 505 and Al-Badi, Malik and Gastli 2009, Literature Review 
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2737), and standards (Uddin, Taplin and Yu 2010, 74) to promote the further development of 
renewable energy. If this framework is not in place, then Hrayshat (2007, 1886) argues that 
power  utilities  will  fear  paying  premium  tariffs  for  the  benefits  that  renewable  energy 
provides,  because  conventional  energy  suppliers  may  demand  similar  premiums.  When  a 
legislative  and  regulatory  framework  is  implemented,  Nagarajan  (2008,  36)  contends  that 
simple  laws  and  systems  are  needed  as  any  regulation  in  developing  markets  should  be 
approached cautiously. This is exacerbated in Vanuatu by the existence of archaic laws and 
regulations  (ADB/AusAID  2009,  2),  which  may  result  in  regulatory  delays  that  can  have  a 
greatest impact on smaller scale project developers such as those in the renewable energy 
sector. 
As discussed above, renewable energy projects are also affected by problems associated with 
the acquisition of land, especially customary land, where agreement may follow only after a 
lengthy negotiations process and reparations (Mirza et al 2009, 929). Once acquiring the land, 
project developers may also need to gain generation and water approvals (Lokey 2009, 505). 
In  Vanuatu  there  is  the  need  for  a  ‘strong  policy  framework’  to  increase  the  uptake  of 
renewable energy  and  the  facilitation of  creative bottom  up  approaches  that  rely on  less 
government involvement. Any renewable policy needs to be consistent with overall national 
planning  and  financing  arrangements,  and  driven  by  an  energy  agency  that  has  sufficient 
authority and capacity to manage this process and the expansion of the overall energy supply 
(AusAID 2009, xvi). 
In this respect, the head of the Government’s energy planning unit has stated the importance 
of a national energy policy to outline the developmental needs of the energy sector, and to 
give  certainty  to  aid  organisations  as  to  where  to  direct  their  grants  or  loans.  This  was 
supported by the Director General of the Ministry of Lands and Natural Resources, the ministry Literature Review 
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responsible  for  energy,  who  has  stated  that  direction  from  the  Government  regarding  a 
national energy policy was not forthcoming (Matakaviti 2006). 
Barriers can also be experienced from the fiscal policies. In Vanuatu, there is a duty exemption 
for the local electricity utility on its diesel fuel purchases which, in effect, gives an advantage 
over private electricity generation, assists urban electricity consumers, and discourages the 
use of renewable energy (Gay 2008, 79). Further, due to the nature of the tariff formula 
agreed  between  the  Government  and  the  utility,  there  is  “…no  financial  incentive  to  use 
renewable energy” (RECIPES 2006a, 14). 
The  Organisation of Economic  Cooperation  and Development  (OECD)  considers  that  if the 
barriers to trade in renewable energy technologies in the form of tariffs greater than 15% on 
an ad valorem basis were removed in developing countries, it would be the rural population 
that benefits most. Further, the OECD considers that this would remove any bias between 
renewable energy products as part of donor aid agency financed projects, which are often not 
subject  to  tariffs,  and  those  procured  on  the  open  market,  and  assist  those  developing 
countries who manufacture renewable energy products (Steenblik 2005, 5). 
4.2.7  Scientific and Technical 
Renewable energy technologies have specific scientific and technical barriers. Solar and wind, 
for example, are intermittent renewable energy resources (Nalan, Murat and Nuri 2009, 1429) 
often  used  in  smaller  sized  projects  that  are  unable  to  generate  enough  energy  for  long 
enough, and at the right time during peak periods, to meet total demand, resulting in an 
inefficient  use  of  capacity.  This  “low  energy  intensity  per  unit  area”  if  connected  at  the 
extremities of the grid requires network support (Nalan, Murat and Nuri 2009, 1433) and may 
be unreliable because of poor electricity grids used to transport the renewable energy to the 
load (Mirza et al 2009, 929). Furthermore, for off grid applications this is exacerbated by the 
need for reliability through some sort of uninterruptible power supply, e.g. batteries, which Literature Review 
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add  to  the  total  project  costs  (Mirza  et  al  2009,  929).  In  Vanuatu,  there  have  also  been 
maintenance problems which have affected the greater growth of rural solar systems (ADB 
2009b, 2). 
In regards to biomass and co-generation technologies, the long term viability of these can be 
affected by feedstock that grows at varying rates depending on the weather, varies in price, is 
seasonal, is hard to gather when scattered over a large area, and can be hard and expensive to 
move from the source to the generation site (Nalan, Murat and Nuri 2009, 1435 and and Mirza 
et  al  2009,  929).  Geothermal  technologies  may  also  encounter  difficulties  associated  with 
finding  and  extracting  the  heat  source  (Nalan,  Murat  and  Nuri  2009,  1435),  while  hydro 
technologies may be affected by drought and variable rainfall (Nalan, Murat and Nuri 2009, 
1433). This has been the case for Vanuatu, where problems associated with the intermittency 
of river flows has affected small hydro power projects (ADB 2009b, 1). 
Apart from technical difficulties relating to the inherent nature of renewable energy resources, 
there  is  also  a  deficiency  in  technology  transfer  (Al-Badi,  Malik  and  Gastli  2009,  2736). 
Innovation theory is not fully understood resulting in a policy vacuum that would otherwise 
assist bringing renewable energy projects from the design stage to fully fledged commercial 
operations (Uddin, Taplin and Yu 2010). A wood gasification project on Efate in Vanuatu, for 
example, failed due to an absence of on-going technical support and a barrier imposed by a 
donor aid agency which required a fossil fuel generated supply because it was perceived as 
being more reliable (Woods, Hemstock and Burnyeat 2006, 489). 
Technical deficiencies within power companies in SIDS occur as they are usually small scale 
operations that are reliant on, and have no knowledge other than, diesel generation (Roper 
2005, 111). Replacement parts are often made overseas and unobtainable locally, especially at 
isolated  sites  (Mirza  et  al  2009,  929),  and  when  they  are,  the  costs  are  prohibitive  or 
uneconomic (Roper 2005, 111). Literature Review 
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4.2.8  Summary 
In summary, the review of academic literature revealed the following barriers of renewable 
energy (Table 12): 
Table 12: Barriers of renewable energy development arising from the literature review 
Barrier category  Specific barrier 
Cultural, Political and Social  Lack of political will 
Vested interests of conventional energy technologies 
Expectation that the electricity grid will come to the village 
Lack of community support and commitment 
Relocation of villages and loss of identity 
Misunderstandings and misperceptions of renewable energy 
Lack of thorough consultation and communication with community 
Lack of cultural sensitivity training by consultants 
Land and resources for projects owned by wealthy, not the poor 
The need for strict social impact assessments 
Establishing property rights and clarifying land ownership 
Capitalism vs. Melanesian socialism and community ownership 
Divide between economic growth and custom and culture 
Varying languages and rules amongst villages 
Economic and Financial  Mismatch between market needs and research and development 
Market designed for conventional technologies, not renewables 
Renewable energy technologies less able to compete 
Renewable energy technologies lack economies of scale 
Elimination of RE subsidies due to competitive market introduction  
Subsidies given to fossil fuel technologies 
High cost of electricity generated 
High upfront capital costs 
Low capacity factors 
Costs of energy storage for intermittent generation 
High transaction costs per unit of capacity 
Lack of economies of scale 
Lack of commercialisation and established supply chain 
Costs of transmission from remote areas to load centres 
Lack of accounting for economic and security of supply benefits 
Exclusion of externalities in energy pricing 
Macroeconomic conditions limit research and development 
Poor economic development in, and flow of aid to, rural areas 
Cost of spare parts 
Lack of available finance 
Difficulty in gaining approval for finance 
Risk perceptions, difficulty of recovering debt in developing nations 
High up front capital vs. incremental pay back period 
Not as attractive to investors who seek quick returns 
Lack of on-going financial assistance 
Lack of fiscal incentives 
Lack of foreign investment flows 
Lack of finance for research and development 
PPAs for renewable energy less attractive due to intermittency 
Number of financial barriers deter private investment 
Low skilled workforce 
Onerous taxes and fees 
Structural changes to electricity markets 
Large distances to market Literature Review 
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Barrier category  Specific barrier 
High import costs 
Loss of productive land that could be used for other purposes 
Education, Information and 
Training 
‘Steeper learning curve’ involved with renewable energy 
Foreign businesses not experienced in marketing and exporting 
Lack of technical capacity 
Lack of renewable energy training/trainers 
Local professionals must travel overseas for training  
Lack of understanding/awareness of renewable energy systems 
Lack of stored renewable energy resource data and statistics 
Renewable energy resource data site specific and not replicable 
Lack of networking affects availability of credit 
Lack of networking affects promotion of renewable energy 
Environmental and 
Geographic 
Loss of land and impact on ecosystems 
Visual and noise impact 
Electromagnetic interference, e.g. caused by wind farms 
Displacement of other forms of production on project sites 
Air and waste pollution from geothermal energy plant operation 
Availability of water for hydro and geothermal energy 
Loss of biomass nutrients returning to fertilise the soil 
Chemicals used in production of batteries and PV cells 
Disposal and recycling requirements, e.g. batteries 
Impact of biomass energy on food production 
Environmental impact assessment requirements 
Lack of energy efficiency and environmental obligations 
Renewable energy resources located far from load centres 
Renewable energy resources located far from network infrastructure 
Project sites located far from established supply chains 
Lack of renewable energy resource diversity 
Natural disasters, and difficult terrain and conditions  
Governance and 
Institutional 
Poor governance and lack of institutional strength 
Lack of specific ministerial representation 
Lack of inter-ministry cooperation and coordination 
Absence of appropriate energy planning 
Duplication of policy and regulatory roles 
Lack of institutional framework 
Lack of CDM arrangements 
Western systems imposed on indigenous systems 
Excessive foreign aid inflows and lack of absorptive capacity 
Lack of confidence in governments by donor aid agencies 
Donor aid agencies with unsuitable priorities and poor technical ability 
Lack of transparency and accountability 
Legal, Policy and Regulatory  Poor policy making 
Policy bias against renewable energy 
Subsidies, and research and development directed to fossil fuels 
Lack of third party access to electricity infrastructure 
Unclear pricing policies 
Lack of energy planning for rural and remote areas 
Lack of capacity to implement policies, laws, and regulations 
Lack of legislative and regulatory frameworks 
Perceptions of an ‘un-even playing field’ 
Complex polices, laws and regulations 
Regulatory delays more greatly affecting renewable energy 
Acquisition of land and necessary approvals 
Scientific and Technical  Intermittent nature of some renewable energy resources 
Low capacity factors 
Need for energy storage for intermittent generation 
Need for network support for grid connected renewables Literature Review 
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Barrier category  Specific barrier 
Unreliable electricity networks that transport the renewable energy 
Biomass technologies dependent on problematic feedstock 
Geothermal technology problems with finding and extracting heat 
Hydro technology affected by drought and variable rainfall 
Insufficient technology transfer 
Lack of understanding of innovation theory 
Power companies are small and lack renewable energy experience 
Lack of available spare parts, need to import foreign spare parts 
Source: Compiled by author, references included within main text 
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5  Results 
5.1  Observational results 
The following are some of the more important drivers and barriers of renewable energy that 
were observed by the author in the energy sector in Vanuatu from interaction with people and 
local, regional and international energy organisations and agencies during his time working 
with the Energy Unit of the Ministry of Lands and Natural Resources of the Government of 
Vanuatu from 2008 to 2009. 
5.1.1  Drivers 
The main driver of renewable energy in the electrification of Vanuatu is the dependency the 
country  has  on  petroleum  products.  The  local  power  utility  uses  diesel  fuel  to  generate 
electricity,  and  the  Government,  residents  and  communities  use  diesel  fuel  in  individual 
electricity generating sets. Ni-Vanuatu also use kerosene for lighting in peri-urban and remote 
villages. 
This dependency was felt most when world oil prices rose close to USD 140 a barrel during 
2008, and subsequently grid electricity prices rose from approximately USD 0.45 per kWh to 
approximately USD 0.70 per kWh. While many ni-Vanuatu do not have access to electricity, 
high prices for petroleum products can have a significant impact in rural areas where the 
majority of the population lives and where transportation of these products add to the costs. 
With fuel wood continually being depleted in Vanuatu, petroleum products are being more 
greatly relied on as a fuel source, which exacerbates this vulnerability. 
More  generally  it  was  observed  that  the  abundance  of  renewable  energy  resources, 
commitments made by Vanuatu as part of international environmental agreements, the widely 
accepted  environmental  and  developmental  benefits,  and  the  ability  of  renewable  energy Results 
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technologies to produce fuel free electricity, makes renewable energy essential in overcoming 
the fossil fuel dependency. 
An example of the renewable energy resources available in Vanuatu is the grid connected solar 
potential for displacing diesel fuel generated electricity. Although, there was no known grid 
connected solar power in Vanuatu up until early 2009, the load curves of the two main urban 
centres Port Vila and Luganville correlated very closely to the hours of sunlight during the day 
(Figure 18 and Figure 19). 
Figure 18: Maximum and minimum load curves in Port Vila 2007 
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Source: Reproduced from UNELCO 2007. Maximum 5 December 2007. Minimum 27 May 2007. 
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Figure 19: Maximum and minimum load curves in Luganville 2007 
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Source: Reproduced from UNELCO 2007. Maximum 28 November 2007. Minimum 10 January 2007. 
With a peak demand of 1.5MW in 2007 (Unelco 2007), and a current hydro capacity of 1.2MW 
(Government of Vanuatu 2010, 14), it will take only a few hundred kW of additional supply 
provided  by  grid  connected  solar  to  result  in  renewable  energy  integration  in  Luganville 
approaching 100% at times during the day  
As Vanuatu has a dispersed population over a number of islands that are susceptible to natural 
disasters, e.g. from earthquakes, cyclones, and volcanoes, the modular nature of renewable 
energy  equipment  provides  some  advantages.  Solar  lanterns,  batteries  and  PV  panels  of 
varying sizes, for example, can be transported more easily and sized according to the particular 
need and income of an individual or a community. While larger community scale projects may 
be preferred in terms of greater access to electricity and economies of scale, individuals have 
purchased and used small solar lanterns or solar panels to power lights and radios to begin the 
dissemination of renewable energy in remote locations of Vanuatu. 
In this regard, teachers on the island of Futuna are using solar energy to assist with lesson 
preparations  by  making  photocopies  of  class  notes,  for  example,  delivering  lessons  with 
computers,  and  for  lighting  in  classrooms.  Solar  energy  is  also  used  to  power  freezers  to Results 
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preserve  fish  before  being  transported  to  urban  markets,  to  power  communication  relay 
devices, and recharge batteries for mobile phones, and radios. Furthermore, the community of 
Port  Olry  uses  electricity  generated  from  a  CNO  project  to  power  satellite  dishes  and 
televisions to receive French language broadcasts from New Caledonia. 
Therefore, it is for the above reasons that there is also a high willingness by donor aid agencies 
to provide funding for renewable energy projects, or for other aid projects to incorporate the 
use of renewable energy. Furthermore, the Government of Vanuatu also acknowledges the 
economic, environmental and social importance of developing the further use of renewable 
energy (ADB/AusAID 2009, 119). 
5.1.2  Barriers 
Although renewable energy provides these benefits and a significant opportunity to ease the 
dependency on fossil fuel, there are a number of barriers of renewable energy that exist in 
Vanuatu that prevent its wider diffusion. 
In terms of energy policy, the Priorities and Action Agenda of 2006 provides some direction. 
However, despite numerous previous attempts to develop and adopt a national energy policy, 
the National Energy Policy Framework was not approved by the Council of Ministers until 
August 2007. Although it has now been approved, it is not clear as to how, when and by whom 
it will be implemented. This has generally resulted in a continuation of a policy vacuum that 
existed prior to the approval of the National Energy Policy Framework. 
This vacuum is often filled by the local power utility that sets its own renewable energy targets 
and promotes its own “achievements” in bringing renewable energy to Vanuatu (Vanuatu 
Daily Post 15 Dec. 2008). Whilst the electricity utility appears to be making advances regarding 
the use of CNO and wind energy, there is no real incentive for the utility to seek alternative 
least  cost  energy  sources.  This  is  because  the  tariff  formula  in  the  electricity  concession 
agreements which is applied by the utility allows the full passing on of rising diesel fuel costs to Results 
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consumers. The costs of producing CNO generated electricity can also be passed on. Therefore, 
the utility can use transfer pricing to purchase CNO from an associated company and pass the 
costs on to the consumer (Vanuatu Daily Post 25 Feb. 18 May. 2009). It is the understanding of 
the author that the passing on of any savings from the utility’s wind farm to consumers was 
only considered by the utility when it was included as a condition of receiving a concessional 
loan by a donor aid agency. The loan was for a wind farm that had already secured funding by 
the local utility but was refinanced by a donor aid agency so as to meet the donor aid agency’s 
goals of promoting renewable energy and reducing GHG emissions. 
Furthermore, as there is no independent monitoring of the type and quantity of the energy 
source used to produce electricity it is not possible to verify the claims of the utility as to the 
amount or cost of renewable energy produced and what financial benefits, if any, can be 
passed  on  to  the  consumer.  An  addendum  to  the  concession  agreements  does  allow  for 
variations in tariffs for circumstances where other sources of energy are integrated into the 
electricity grid (Government of Vanuatu 1998). This is being considered by the URA as part of 
an electricity tariff review. However, without any monitoring of the input costs of electricity 
generation, the economic impact of this on consumers will need to be assessed before the 
tariff is varied. 
Not only does the utility have a significant influence on energy policy, it also has a sufficient 
revenue base to influence political outcomes. It has been alleged that the utility bought a 
house for, and made payments to, a politician who was the key decision maker in determining 
who would retain an electricity concession agreement when it was previously tendered for 
renewal.  The  length  of  these  concession  agreements,  of  up  to  45  years  in  Port  Vila  for 
example, do not allow for competitive outcomes either. 
The URA has  recently been established in Vanuatu to manage the concession agreements 
between the Government and the utility, ensure the provision of safe, reliable and affordable Results 
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electricity, and to maximise access to electricity in these concession areas. However, it seems 
to be confused in its role when advising the general public on its website of electricity outages, 
promoting the history of the utility, and making unverified claims regarding the percentages of 
renewable energy in the utility’s electricity production
31. It is worrying that the URA seems to 
be acting as a media spokesperson for the utility and promoting its achievements. It may be 
that the concepts of regulatory independence, conflicts of interest and avoidance of regulatory 
capture are not well established in  a newly  regulated sector of a  developing economy. An 
example of this was reported in the national newspaper and involved regulatory agency staff 
attending the utility’s end of year celebratory function, paid for by the privately owned utility, 
which may have led to perceptions of conflicts of interest (Vanuatu Daily Post 29 Nov. 2008). 
Exacerbating this apparent policy vacuum is the fact that there is little use of the media by the 
government to communicate its energy policy. This results in confusion and misunderstandings 
by the public. It is generally believed by the public that competition similar to that in the 
telecommunications industry will be introduced to Vanuatu and that this will lower electricity 
prices (Vanuatu Daily Post 24 Mar., 13 Apr., 3 Oct., and 6 Dec. 2008, and 16 Nov. 2010). 
Further, a petition to the URA by some residents of Luganville and a subsequent submission
32 
regarding the re -tender of electricity supply in Luganville demonstrate s  some confusion 
regarding the grant made by the Japanese Government and the Sarakata Hydropower project. 
These citizens of Luganville believe that the grant is for the benefit of Luganville only and not 
for the broader benefits that the Sarakata Special Reserve Fund can provide for electrification 
of all of Vanuatu
  (Vanuatu Daily Post 24 Feb. and 16 Mar. 2008). 
Although  the  Energy  Unit  is  the  responsible  government  body  for  the  energy  sector  and 
implementing government energy policy, it severely lacks funding and capacity. It does not 
have sufficient capacity to undertake energy resource assessments or feasibility studies for 
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renewable energy projects, and therefore has difficulty accessing funding from the Sarakata 
Special Reserve Fund to implement projects. One staff member left Vanuatu for three months 
for renewable energy technology training in a donor country, for example, and on his return 
did not have any projects to apply the new training. An energy economist from Vanuatu has 
previously accepted a scholarship overseas offered by a donor aid agency to qualify him for 
work  in  another  industry,  and  an  electrical  engineer  was  also  due  to  accept  an  overseas 
scholarship to further his engineering studies. While it is very important to offer these career 
development opportunities to staff, there is not necessarily anyone available to replace the 
skills these people brought to the Energy Unit, and no one to train other staff and pass on 
corporate knowledge. Further, although the salaries paid by Government are relatively high by 
Vanuatu standards, this does not prevent the lure of higher paying work in other industries or 
overseas which can result in a significant loss of capacity and corporate knowledge. 
The  number  of  donor  aid  agency  funded  training  courses,  while  beneficial,  means  that 
government personnel are away from their office for significant parts of the year and not able 
to attend to their day to day tasks of coordinating work, managing projects, and supervising 
and training other staff. Staff are sometimes paid daily allowances or “per diems” to attend 
workshops, conferences and courses in Port Vila and elsewhere. While this ensures attendance 
at these events, it is also an incentive for staff not to be at their desks in their respective 
offices. As the office only has a small number of staff, it is likely that each staff member is 
required to attend more and more of these events than if there were more people to share the 
load. This in turn, results in any staff absence making it more difficult for the staff left behind 
to carry out their duties. 
Where funding is obtained for renewable energy projects, these  are sometimes donor aid 
agency  funded  projects  that  are  kept  separate  from  the  Ministry’s  other  work.  It  is 
Government of Vanuatu policy to appoint a National Coordinator to these projects, where the 
appointee is renumerated at the level of a Director in the public service. The increase in salary Results 
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and high profile work often results in ministry staff members moving to the new position, and 
leaving their current work behind. Opportunities to coordinate the new project work from 
within the Energy Unit, allowing more staff to access interesting work opportunities, and the 
funding that the project provides, do not appear to be considered. 
This funding could be used to improve basic institutional infrastructure and equipment which 
is slowly deteriorating. The office of the Energy Unit, for example, is located in a condemned 
building,  with  no  working  toilets  or  running  water,  and  is  often  subject  to  break  ins  and 
burglary.  Computers  that  have  not  been  stolen,  lack  current  software  and  are  subject  to 
computer viruses. 
This is exacerbated by a budget forecast for the Energy Unit in 2010 that was to be lower than 
that of 2009. This emphasises the lack of support given to the Energy Unit by the Government 
in terms of financing and in implementing the National Energy Policy Framework. Due to these 
budget  constraints,  staff  sometime  seek  to  compensate  the  lack  of  Government  funding 
through donor aid agency projects. For example, the focus of one project meeting was on how 
to incorporate the purchase of a vehicle and office equipment into the budget of a project 
plan. This highlights the need for greater funding so that ni-Vanuatu staff can carry out their 
day to day tasks. 
The  Energy  Unit  is  part  of  the  Ministry  of  Lands  and  Natural  Resources  where  the  lands 
portfolio  is  very  political.  The  Lands  Department  is  involved  in  determining  the  individual 
property rights over traditional customary lands, which provides a source of revenue to the 
Government  of  Vanuatu.  This  political  landscape  resulted  in  a  number  of  officials  being 
suspended,  and  the  Energy  Unit  experiencing  subsequent  delays  in  carrying  out  its  work. 
Furthermore, budget constraints resulted in a large part of the Ministry of Lands and Natural 
Resources duties ceasing during 2008, other than those deemed to be critical services. Results 
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An external energy adviser was part of a donor aid agency’s improved governance project 
where the total contract value for this particular energy adviser was AUD 746,730
33 for a little 
over 2 years work, which amounts to approximately AUD 350,000 per year. The  2009 budget 
appropriation for  the whole of  the Energy Unit was VUV 9,982,495 or  approximately AUD 
110,000. This is less than a third of the cost for one foreign adviser. Technical assistance such 
as this seemed to be preferred over grants by some donor  aid agencies in terms of moving 
money  ‘quickly  out  the  door’,  and  demonstrating  rapid  action  towards  solving  problems 
without  providing  funding  directly  to  the  Government  which  it  considers  may  be 
misappropriated. However, this has the potential to frustrate local staff and may mean that 
the funding goes to a foreign consultant for a short term project, rather than a longer term 
investment using and building local capacity. 
Donor aid agency staff responsible for managing or approving the financing of energy projects 
are not necessarily energy experts but rather officers with multidisciplinary skills to cover a 
range of sectors of development. As energy and more specifically renewable energy is such a 
technical field, it is sometime difficult for these officers to fully understand the nuances and 
make appropriate recommendations. An example of this was where  some officials from a 
regional development bank conducted a site visit to a project site and despite not seeing the 
project actually operate, the regional bank subsequently reported that it was an excellent 
project (AusAID/ADB 2009, 107). These officials also acknowledged in discussions with the 
author that there was an emphasis within the organisation of ‘getting money out the door’. 
The author was informed of another donor aid agency project involving solar energy that was 
powered by a diesel generating set so that the lights would turn on for the official opening 
ceremony (Vanuatu Daily Post 17 Sep. 2008). Furthermore, if a renewable energy project was 
not operating during visits by donor aid agency staff, it was the practise of a local NGO to 
simply  advise  the  donor  aid  agency  that  that  was  the  only  day  that  the  project  was  not 
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operating, rather than advise them of the problems that had been encountered during the 
project. 
The nature of the donor aid agency procurement process, tied and untied aid, can be over 
bureaucratic and prevent ready and available capacity being restricted from employment. It is 
often a requirement of donor  aid agencies to have local consultants employed as part of 
development  projects.  However,  often  there  are  no  qualified  local  consultants  available. 
Sometimes,  expatriates  living  in  Vanuatu  are  used  despite  not  having  the  relevant 
qualifications, so that the project can meet this requirement and proceed. More often than 
not,  it  is  simply  an  educated  expatriate  who  can  produce  a  satisfactory  application  or 
curriculum vitae, rather than someone who was qualified and could truly add value to the 
project. It appears that it may be preferred to proceed with local expatriate consultants that 
are not qualified than wait until there is an opportunity to build genuine local capacity. This 
also means that locally run businesses who are selling renewable energy equipment can be 
bypassed in supplying equipment for aid projects because they do not have the ability to draft 
a funding proposal as well as an expatriate. 
Sometimes when media reports or donor aid agency reports of renewable energy projects are 
published, what actually occurred in the implementation of the project is different from those 
reports. One NGO was quoted as purporting that the technical side of a project was the easy 
part, while the social and institutional aspects were much more difficult. While this was not 
disputed, it was the author’s assessment that the NGO did not have the capacity to undertake 
the ‘easy’ technical side of the project, which cast doubt over its ability to undertake the more 
‘difficult’ elements of the project. For example, some projects that were being planned for 
implementation in Vanuatu involved complex hybrid designs of wind and solar in very remote 
off-grid locations. However, there appeared to be no experience of previous projects of this 
kind in Vanuatu, and with the lack of success encountered in more simple projects, this choice 
of design appeared unwise. Results 
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Anecdotal evidence regarding a number of small off-grid wind turbines installed in Vanuatu 
indicated that these had not had any prior wind monitoring undertaken, that they were placed 
in inappropriate locations (e.g. next to hills etc.), and suffered from technical problems due to 
a lack of technical capacity and general understanding of wind technologies. One location for a 
wind  turbine  was  determined  because  the  local  name  translated  to  “windy”  rather  than 
verifying this with any preliminary wind monitoring. A village on a small island had a few wind 
turbines donated to it by a foreign tourist. However, the wind turbines sat idle for a number of 
years because the Energy Unit lacked funding and capacity to progress the project further. 
While Vanuatu’s geography provides an opportunity for the diffusion of renewable energy, it is 
also largely a barrier for the implementation of any type of project.  For larger projects in 
communities that are far from the electricity grid, some islands do not have roads or at least 
any sealed roads, and therefore renewable energy equipment needs to be carried over long 
and treacherous distances. When problems are encountered with the equipment, for example 
due to incorrect use or lack of maintenance, it proves very difficult to return the equipment for 
repair or replacement. This is especially true for large batteries used for energy storage in 
renewable energy projects, which need to be replaced at a later stage anyway. A wind project 
on  the  island  of  Futuna  (Figure  20)  needed  multiple  90kg  batteries  shipped  and  then 
transported over cliffs and narrow pathways to get to the project site. When the equipment 
failed, there were no maintenance personnel to repair the problem. Therefore a long sea 
journey  or  expensive  flight  was  required  from  Port  Vila  to  the  outer  island  to  assess  the 
problem,  and  as  it  could  not  be  repaired  immediately,  further  journeys  were  required  to 
obtain spare parts and greater technical expertise. 
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Figure 20: Wind turbine and public footpath used to transport equipment in Futuna 
   
Source: Polack 
The possibility of community scale aid funded projects or grid extension raises expectations 
which can constrain local development. This was notable in one community where community 
members advised that there were sufficient local funds to purchase solar home systems to 
provide  for  entertainment,  basic  lighting  and  other  energy  services.  However,  because  an 
expatriate run NGO was promising them a donor aid agency funded electrification project 
using wind turbines, the  community delayed purchasing the  solar home system and grew 
frustrated as they waited for the NGO to implement a project which was beyond the NGO’s 
technical  capacity.  This  was  exacerbated  by  the  community’s  prior  experience  of  a  wind 
project implemented by the same NGO that had not worked for 11 months and may have not 
been installed correctly in the first place. 
Another example of raised expectations is a feasibility study that was conducted by APACE 
VFEG in 2002 for a hydropower project on the Talise River in Maewo that had not secured 
funding
34 by 2008. Subsequently, a tender was published in 2009 to seek a review of the 
feasibility study  findings
35. This demonstrates  that even where a  site  is  identified,  and a 
feasibility study undertaken that recommends proceeding with the project, it may not proceed 
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for some time, or at all, due to the lack of funding, leaving the community wondering for many 
years  when  and  if  the  project  will  ever  take  place.  This  is  only  likely  to  dampen  the 
community’s enthusiasm for, and willingness to assist in, any future projects. 
There  are  sometimes  raised  expectations  regarding  the  use  of  some  renewable  energy 
technologies,  e.g.  CNO,  and  hydrogen  as  an  energy  carrier,  as  silver  bullets  to  solve  the 
dependency on fossil fuels. There is a history in Vanuatu of media and donor aid agency staff 
being shown the developments by local entrepreneurs of CNO which is used only on a small 
scale by a few cars and boats. While these developments are encouraging, the reports written 
discuss  the  developments  as  if  they  are  likely  to  be  commercially  viable  and  mature 
technologies within a couple of years, whereas the same reports written 20 years ago do not 
appear  to  differ  from  the  more  recently  written  reports.  Further,  until  as  recently  as  16 
December 2009 there was a government website
36 stating that Vanuatu would become a 100% 
Renewable Energy economy by 2010 using hydrogen . It was removed before 2010 but not 
before giving the perception that  the Government does  not fully understand the difficulties 
involved in achieving that target. It also demonstrates the damage to viable renewable energy 
technologies that can be caused by the promotion of unproven technologies that are no t 
commercially viable. 
The author was advised that w here some community scale renewable energy projects were 
installed by the Government, the required operation and maintenance fees were not being 
paid. When Government officers attempted to recover the solar systems they were threatened 
and  not  allowed  on  the  community’s  customary  land.  Another  community  project 
implemented  by  a  local  NGO  resulted  in  confusion  due  to  a  misunderstanding  or  lack  of 
appropriate consultation. The community was under the impression that it would be paid for 
its labour used during the project rather than it being part of the community’s 25% ‘in-kind’ 
contribution  to  the  project.  When  the  community was  not  paid  for  its  labour,  the  village 
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members cut down the wind turbine with an axe. For reasons such as these, it was generally 
considered that the community of Port Olry was selected for a trial CNO project partly because 
it had secure land tenure and a Catholic Church structure managed by a priest, rather than a 
traditional  village  structure  which  may  have  required  longer  consultation  and  land 
negotiations. Further, from a gender perspective, one meeting between the community and an 
NGO implementing a renewable energy project involved 28 members of the community but 
this did not include any women. 
The custom import duties that are levied on renewable energy equipment are also a barrier to 
its greater penetration. Although they are waived for official government or donor aid agency 
projects, significant paperwork is required and bureaucracy involved, and they are not waived 
for individuals, entrepreneurs and small businesses. This may prevent NGOs and individuals 
from playing a greater role in growing renewable energy technologies in the market place. The 
lack of awareness raising and advertising is also a barrier to an improved understanding and 
penetration  of  renewable  energy  technologies.  Furthermore,  the  lack  of  a  program  for 
disposing of, returning, or reclaiming used batteries from renewable energy systems that may 
have an adverse effect on the local environment, is an environmental barrier associated with 
renewable energy use in Vanuatu. 
For renewable energy projects to be sustainable the users need to be able to maintain the 
system themselves, or maintenance personnel need to travel from urban areas to repair them. 
However,  users  sometimes  receive  little  or  no  training,  or  lack  telephones  or  radios  and 
therefore have difficulty in contacting maintenance staff for repairs. This increases the time 
taken and costs incurred in projects that cannot be maintained by local communities. As an 
example, a community connected an AC refrigerator and inverter from a diesel generating set 
project to a PV solar system that was solely designed for a single DC refrigerator when the 
diesel generating set broke down (Figure 21). Subsequently, the batteries were run down and 
the refrigerators were therefore no longer operational. Despite this, the donor aid agency Results 
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funded fishing cooperative felt obligated to purchase fish from community members while 
knowing that it could not keep the fish fresh before being transported to market. When the 
community was asked by the author as to how they would like their energy problem resolved, 
the community members noted their preference for the ‘cheaper’ renewable energy option, 
over the diesel generating set option. 
Figure 21: AC refrigerator and inverter connected to solar PV DC refrigerator system 
   
Source: Polack 
A general barrier affecting the entire renewable energy sector in Vanuatu is the lack of energy 
resource data and statistics that are stored centrally and are easily accessible. Where there is 
data, it is not necessarily comprehensive or current. There is also a lack of monitoring data so 
that  the  performance  of  renewable  energy  projects  can  be  evaluated.  If  uninformed 
politicians, donor aid agencies, journalists, and project developers raise expectations regarding 
the  likely  performance  of  renewable  energy  projects  when  they  are  subsequently 
implemented inappropriately, then this is only likely to be detrimental to the development of 
renewable energy projects in the future. There are also increased risks from lack of accurate 
information regarding the energy sector in Vanuatu that may add to the costs of investment, 
or result in less investment or poor investment decisions being made. Furthermore, there 
appeared to be a lack of coordination between development banks, aid agencies and regional 
organisations involved in funding and implementing renewable energy projects in Vanuatu and 
the potential for duplicating activities. Results 
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Lastly, the advent of carbon finance and the consequent rush to secure new projects before a 
regulatory framework is established in Vanuatu, has the potential to result in agreements with 
local  residents  where  the  legal  implications  of  handing  over  property  rights  to  project 
developers may not be understood, and where the project developers may not have the local 
residents’  best  interests  in  mind.  A  recent  jatropha  plantation  project,  for  example,  was 
warned by the Government for not registering with the Vanuatu Promotion Authority and for 
not undertaking an environmental impact assessment after giving the local community money 
and a 4WD
37. 
5.2  Survey of energy professionals in the Pacific region 
A survey of energy professionals in Vanuatu and the Pacific region was conducted to provide 
an  alternative  point  of  view  and  supplement  the  results  of  the  literature  review  and  the 
author’s observation during his work undertaken in the energy sector in Vanuatu. 
As many of these energy professionals are travelling frequently and have very busy schedules, 
the survey was kept simple and short in an attempt to maximise the number of responses. The 
following questions were asked: 
1.  What are some of the reasons why renewable energy is being used in Vanuatu? That is, what do you 
think are the some of the drivers of renewable energy development in Vanuatu? 
2.  Of these reasons, which do you think are the most important? 
3.  What actions, policies or measures could best make use of these drivers to increase the amount of 
renewable energy being used in Vanuatu? 
4.  What are some of the reasons why there is not more renewable energy being used in Vanuatu? That 
is, what do you think are some of the barriers to the further development of renewable energy in 
Vanuatu? 
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5.  Of these reasons, which do you think are the most important? 
6.  What  actions,  policies  or  measures  could  best  overcome  the  barriers  so  that  the  amount  of 
renewable energy being used in Vanuatu is increased? 
The survey questions were e-mailed to 34 energy professionals surveyed, 11 responses were 
received, with 10 of these being complete responses to all the questions. 
5.2.1  Drivers 
According to respondents in the survey, the three key drivers of renewable energy in Vanuatu 
were considered to be (Table 13): 
1.  Oil dependency – because of the dependency on petroleum products that Vanuatu has in 
its overall energy supply 
2.  Appropriate technology - because renewable energy is the more appropriate and least cost 
technology for delivering energy services by electricity in the rural and remote areas, and 
3.  Donor  aid  agency  willingness  -  because  of  willingness  of  donor  aid  agencies  to  use 
renewable energy as the technology of choice in development projects. 
Table 13: Drivers of renewable energy stated by survey respondents 
Driver  Responses 
Petroleum price shocks/oil dependency/reduce fuel bill  8 
Appropriate technology for rural electrification, high transportation costs of fossil 
fuel, high grid extension costs, least cost solution for rural development 
6 
Donor aid agency willingness/international pressure by developed countries  5 
Availability of renewable energy resources  4 
Utility willingness/reputation/look green  3 
Less expensive in long term/cost effective  3 
Environmental concerns, international environmental agreements, e.g. UNFCCC  3 
Reliable energy services  2 
Consistency with Government policies  2 
Economic growth, local employment, income generation  2 
Enthusiastic expatriates  1 
Carbon market revenue  1 Results 
Drivers and Barriers of Renewable Energy in the Electrification of Vanuatu  88 
Other  drivers  of  renewable  energy  stated  by  the  respondents  included  the  availability  of 
renewable  energy  resources,  environmental  reasons,  long  term  cost  savings,  and  the 
willingness of the local utility. 
5.2.2  Barriers 
The three key barriers of renewable energy, according to the respondents in the survey, were 
considered to be (Table 14): 
1.  Policy and regulatory frameworks - the lack of policy and regulatory frameworks 
2.  Economics - the economics and costs of renewable energy technologies, and 
3.  Capacity - the low level of capacity in renewable energy from a lack of sufficient education 
and training. 
Table 14: Barriers stated by survey respondents 
Barrier  Responses 
Regulatory/policy failures, lack of frameworks, incentives, government support  8 
Economics and costs, access expensive, money needed for maintenance  5 
Weak local capacity, lack of education and training regarding renewable energy  5 
Donor aid agency driven policies/projects, interference, donor dependence  3 
Lack of funding, finance, government budget allocation – affected by project failures  3 
Risk perception of project failure, e.g. geothermal drilling, biofuels in engines   3 
Lack of reliability, quality and sustainability of renewable technologies/projects  2 
Lack of renewable energy resource data, lack of feasibility studies, wind data etc  2 
Poor services of regional organisations  1 
Lack of carbon market understanding/development  1 
Other barriers of renewable energy stated by the respondents included those associated with 
foreign aid agency involvement, the lack of funding for renewable energy, and the risks of 
failure associated with renewable energy. 
5.2.3  Actions, policies and measures 
The  actions,  policies  and  measures  to  harness  the  drivers  and  to  overcome  the  barriers, 
according to the respondents in the survey, have been combined below (Table 15). The three 
key actions, policies and measures were considered to be: Results 
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1.  Government policy and regulatory framework – clear direction from the Government on 
how it considers renewable energy should be more integrated into the energy supply of 
Vanuatu, and laws and rules supporting that view to give certainty to the private sector 
and other stakeholders. Also government policies on improving the long term operation 
and maintenance of renewable energy systems. 
2.  Education  and  training  –  education  and  training  in  the  operation  and  maintenance  of 
renewable  energy  technologies  for  students,  citizens,  electricians,  engineers,  and 
politicians and other decision makers. The establishment of an organisation to undertake 
this role, 
3.  Finance  –  increased  funding  for  renewable  energy  projects  or  loans  provided  at 
concessional interest rates to overcome the high upfront capital costs and encourage the 
greater uptake of renewable energy. 
Other actions, policies and measures to harness the drivers and overcome the barriers of 
renewable  energy  stated  by  the  respondents  included  standards  and  accreditation  of 
renewable energy equipment and practitioners to ensure that greater quality and reliability in 
project design and installation, and, for example, to ensure that biofuels were of appropriate 
quality so as to not damage engines. 
Table 15: Actions, policies and measures to harness the drivers and overcome the barriers 
Actions, policies and measures  Responses 
Government policy and regulatory framework on renewable energy  11 
Education and training in renewable energy, operation & maintenance  10 
Increased funding, and concessional loans/finance for renewable energy equipment  4 
Standards and accreditation for renewable energy  3 
Incentives to reduce dependency on fossil fuels and invest in renewable energy  3 
Renewable energy resource assessments and feasibility studies  2 
Government/donor support of renewable energy, e.g. long term off take contracts  2 
Sound advice on renewable technologies that are suitable for Vanuatu  1 
Mandated least cost supply plans for utilities  1 
Allow third party access to generate on grid  1 
Mandated quotas and target for UNELCO to incorporate more renewable energy  1 
Government procurement of renewable energy for remote Government buildings  1 
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6  Discussion 
Vanuatu  is  a  diverse  archipelago  with  numerous  languages  and  cultures,  and  extreme 
vulnerability to natural disasters. Prior to 1980 it was under colonial rule where ni-Vanuatu 
were deprived of key bureaucratic positions in the administration and the church was often 
responsible for delivering education and health services. After colonial rule, the government 
and local population had to quickly fill the vacuum left by a skilled workforce that returned or 
migrated to other countries, merging two bureaucracies, in the midst of land disputes and a 
carryover of Francophone and Anglophone tension that existed amongst ni-Vanuatu prior to 
independence.  Vanuatu  has  since  emerged  with  a  western  style  centralised  democratic 
government and a modern economy imposed on its traditional economy and custom way of 
life. 
The  government  was  subsequently  beset  by  maladministration  and  corruption  which  left 
Vanuatu with little option other than to accept a comprehensive reform program in the late 
1990s funded by donor aid agencies aimed at improving governance and placing a greater 
reliance  on  the  private  sector  to  drive  the  economy.  However,  this  has  proved  difficult 
especially  when  the  concepts  of  private  enterprise,  entrepreneurship  and  property  rights 
appear  to  be  contrary  to  custom,  cultural  traditions,  and  communal  Melanesian  laws  and 
ways. 
The failure of the government to deliver services has also resulted in this gap being filled by 
foreign aid agencies, the private sector, and NGOs, with Vanuatu becoming more and more 
dependent on external assistance. NGOs develop a vested interest in maintaining their role of 
providing services, resulting in difficulties in ni-Vanuatu filling these roles and functioning in a 
coordinated centralised approach that the government can provide. However, a centralised 
approach is not necessarily favoured by either external parties or ni-Vanuatu themselves due Discussion 
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to  previous  poor  governance.  Therefore  attempts  have  also  been  made  to  decentralise 
government functions to the provinces. 
Furthermore,  regulatory  and  legal  frameworks  are  not  in  place  for  the  private  sector  to 
operate effectively and donor aid agencies are sometimes duplicating the services they assist 
in providing. This is complicated by resource revenue and an influx of foreign aid that favours a 
minority in Port Vila, heavily influenced by western values and an expatriate population. Some 
of the key media organisations are owned by westerners, and present expatriate views on 
issues. Some local think tanks are also run by expatriates that rely on funds from donor aid 
agencies, but carry a perception of conflict of interest as they undertake ‘research’ funded by 
donor aid agencies. 
Adding to this is a population that is rapidly growing and migrating from rural to urban areas. 
This is largely due to a divide that exists between rural and urban areas, the ‘haves’ and ‘have 
nots’ - those who have access to health, education and essential services and those who do 
not. Furthermore, there is a growing reliance on petroleum products for the nation’s energy 
supply. Diesel fuel prices can fluctuate rapidly, bringing price shocks to the economy, and 
diesel fuel needs to be transported first to the country, and secondly to the outer islands. This 
can be costly and dangerous, and give exposure to the impost of foreign currency demands, as 
US  dollars  are  needed  to  buy  diesel  fuel.  The  depletion  of  fuel  wood  is  adding  to  this 
dependency. 
It  is  this  setting  that  complicates  the  task  of  delivering  energy  services  which  form  an 
important  component  of  bridging  the  divide  between  rural  and  urban  ni-Vanuatu  and 
improving human development in Vanuatu. However, despite this there does seem to be a 
significant opportunity for Vanuatu to use renewable energy to increase access to electricity, 
reduce  its  dependency  on  diesel  fuel,  and  mitigate  against  climate  change  and  the 
environmental impacts of fossil fuels. Discussion 
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While advances have been made in using renewable energy to displace diesel fuel generated 
electricity on the grid in Vanuatu (e.g. wind and CNO), this will not assist in providing greater 
access to electricity for the majority of the population unless the grid is extended, and/or the 
rural  population  moves  to  urban  centres,  and/or  renewable  energy  is  used  for  off-grid 
applications, e.g. solar home systems. Extending the grid in places like Vanuatu can be costly 
and as rural to urban migration can result in many negative economic and social impacts, it is 
likely  that  renewable  energy  in  off  grid  applications  will  play  a  greater  role  in  delivering 
electricity to the majority of the population. 
From a social, cultural and economic perspective, the traditional custom economy of Vanuatu 
has been recognised as having a particular flexibility and strength in terms of the food security 
that it provided the population during times of volatility such as the global financial crisis 
(Regenvanu 2009). There is a strong link with the security the traditional economy of Vanuatu 
provides and the security the renewable energy technologies and resources can provide. In 
times of economic uncertainty the traditional economy provides food, in times of diesel fuel 
price volatility, renewable energy can lessen its impact. It also requires little or no fuel, relies 
on  indigenous  energy  resources  (wind,  sun,  rivers  etc),  provides  local  employment 
opportunities, income generation, lighting for reading and studying, refrigeration for vaccines 
and preserving food, and power for communication devices. 
Therefore  understanding  the  drivers  of  renewable  energy  and  how  the  barriers  can  be 
overcome to optimise the use of renewable energy in producing electricity, providing energy 
services, and assisting in human development is critical. By analysing the drivers throughout 
the research, it has revealed that the problem is not simply that there are barriers to the 
greater penetration of the use of renewable energy in the electricity supply, but a broader 
problem of economic dependency on petroleum products, environmental impacts of fossil fuel 
use, and mitigating against climate change in a transition to a low carbon future for Vanuatu. 
Furthermore,  some  of  the  drivers  of  renewable  energy  development  can  exacerbate  the Discussion 
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barriers,  e.g.  a  strong  willingness  by  donor  aid  agencies  to  undertake  renewable  energy 
projects and an influx of foreign aid may be premature and unwise when there is insufficient 
absorptive capacity, i.e. where foreign aid inflows are such that a nation does not have enough 
human capacity to utilise the aid productively. 
Therefore as renewable energy is only one part of the solution to mitigating against climate 
change and the social and environmental impacts of using fossil fuels, as well as reducing the 
current  economic  dependency  on  petroleum  products,  it  should  be  viewed  holistically 
alongside  other  complementary  endeavours.  Implementing  strategies  to  improve  energy 
efficiency, energy conservation, energy demand management, and petroleum procurement 
also assist in solving these problems and may allow enough time for sufficient absorptive 
capacity in renewable energy to develop. 
Interventions by government, NGOs and foreign aid agencies should be mindful of this and 
understand that each of the above endeavours requires sufficient local capacity to assist in 
implementing renewable energy projects successfully. However, this capacity should not be 
developed in isolation, but rather using a long term approach in conjunction with broader 
developments in education, health, governance and infrastructure that is complementary to 
that  of  the  supply  of  electricity,  e.g.  information  and  communication  technologies,  roads, 
shipping, supply chains, and water supplies. 
As funding for renewable energy is only likely to increase, if there is not sufficient technical and 
institutional  capacity,  then  the  funding  for  renewable  energy  programs  and  projects  are 
unlikely to be effective. If this is the case, donor aid agencies should not proceed with projects 
until  the  relevant  barriers  have  been  removed  and  the  necessary  capacity  has  been 
established. Furthermore, donor aid agencies and the private sector also need to see clear 
policies, frameworks and rules so as to make decisions about loan and grant funding, and 
investment. This is difficult when there is a lack of a coherent renewable energy policy and Discussion 
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policy  framework  and  a  lack  of  communication  about  the  Government’s  view  of  energy 
development in Vanuatu.  
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7  Recommendations and Conclusions 
As discussed above there are a number of drivers and barriers of renewable energy in the 
electrification  of  Vanuatu.  To  harness  these  drivers  and  overcome  the  barriers  to  further 
renewable  energy  development  the  following  recommendations,  policies,  measures,  and 
instruments for stimulating demand for renewable energy should be considered (Summarised 
in Table 16 below). 
7.1  Recommendations 
7.1.1  Cultural, Political and Social 
  Thorough consultation should always take place with communities regarding renewable 
energy projects. However, care should be taken not to unnecessarily raise expectations. 
  Foreign  advisers  are  sometimes  not  necessarily  interested,  or  equipped  with  the 
interpersonal, cultural sensitivity, capacity building skills, to transfer knowledge to local 
counterparts. These selection criteria should be considered equally alongside technical 
knowledge. 
  Where culturally acceptable, greater efforts should be undertaken to involve women in all 
aspects of renewable energy project implementation. 
  The  influence  of  the  private  electricity  utility  should  be  managed  so  as  not  to  affect 
government policy implementation. 
7.1.2  Economic and Financial 
  The Government of Vanuatu should closely monitor and participate in any discussions 
regarding bulk procurement of petroleum in the Pacific to limit the country’s exposure to 
the volatility of international diesel fuel prices. Recommendations and Conclusions 
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  The Government of Vanuatu should investigate the expansion of its revenue base to lessen 
its reliance, where possible, on fossil fuel based revenue. 
  Any excise tax or import duties should be removed from renewable energy equipment, 
essential  enabling  equipment,  and  energy  efficient  appliances  that  meet  international 
standards. 
  Business licence fees, and the value added tax should also be waived for renewable energy 
businesses that are accredited, and for equipment that meets international standards. 
  The revenue from excise taxes or import duties on equipment to generate electricity from 
fossil fuel should be directed towards the development of renewable energy. 
  Some airlines flying into Vanuatu offer GHG offset schemes
38. This offset revenue from 
flights to Vanuatu should b e sought from the airlines  and directed towards renewable 
energy projects in Vanuatu so that it is invested locally and directly benefiting the country 
where the tourist is visiting, rather than indirectly via another country. 
  A  levy  should  be  considered  being  placed  on  the  electricity  consumption  of  larger 
customers,  similar  to  the  Universal  Access  Policy  Fund
39  in  the  telecommunications 
industry in Vanuatu, to fund renewable energy and rural electrification. 
  The funds from this levy could be incorporated into an energy access fund that supersedes 
the Sarakata Special Reserve Fund, and allows for contributions from the Government, 
donor aid agencies, individuals, and others. The fund should encourage renewable energy 
where economically feasible, and community and private sector involvement. 
                                                           
38 For example, http://www.virginblue.com.au/carbonoffset (accessed 5 January 2010), 
http://airnzenvironmenttrust.org.nz (accessed 5 January 2010) 
39 The Universal Access Policy Fund subsidises telephony and internet operations in loss-making, 
predominantly rural areas. The Fund is financed by international donors and a licensing levy payable by 
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  The transparency of renewable energy funding should be improved by considering keeping 
the funds in a trust account with the Ministry of Finance and Economic Management or a 
commercial bank. 
  Administrative requirements to access these funds should be made easier for small scale 
project funding, e.g. solar lanterns, small PV etc, by using simple forms and templates, 
whereas  larger  projects  may  need  greater  administrative  requirements,  e.g.  feasibility 
studies etc. 
  The developments of whether rural electrification is to be included in the CDM should be 
monitored closely so as to leverage carbon finance. Rural electrification, solar hot water, 
and compact fluorescent lamp (CFL) replacement programmes should be considered as 
potential CDM programmes of activities. 
  Improved supply chains should be fostered so that renewable energy equipment can be 
more  readily  accessed  by  the  population,  especially  in  remote  areas.  This  might  be 
stimulated by bulk government procurement, for example. 
  If subsidies are used, they would be better directed to the supply chain as a whole, rather 
than as upfront costs, so as to make equipment, spare parts and maintenance cheaper, 
and  the  operation  of  renewable  energy  systems  more  sustainable.  Rather  than 
implementing projects where the users cannot afford the replacement capital costs once 
the subsidy is gone. 
7.1.3  Education, Information and Training 
  An assessment of the Energy Unit’s capacity is required, followed by training to strengthen 
its capacity and to ensure optimal staff levels. Due to the lack of qualified local staff, it is 
critical to retain these staff members. Recommendations and Conclusions 
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  The Energy Unit should establish a central registry of renewable energy projects, past, 
present  and  proposed,  for  better monitoring  and  evaluation  of  these  projects  so that 
lessons can be learned and improvements made in project implementation. 
  A central database of energy statistics should also be established. ‘Truth’ in reporting of 
renewable energy project performance should be encouraged, e.g. a failed project can 
provide  many  lessons  for  future  projects,  rather  than  falsely  claiming  that  it  was 
successful. 
  There also should be scientific and evidence based reporting by media, the Government of 
Vanuatu, and donor aid agencies of the potential of renewable energy projects to succeed 
in Vanuatu. 
  A clear communication strategy should be developed by the Energy Unit to keep the public 
and  other  stakeholders  aware  of  Government  energy  policy,  raising  awareness  of  the 
problems faced in the energy sector, and advising them of what they can do improve the 
situation. 
  The Energy Unit should use media releases, and letters to the editor for example, to clarify 
any misunderstandings regarding Government energy policy. 
  The Energy Unit should be regularly briefing the Director General of the Ministry of Lands 
and Natural Resources, and the Minister to advise of progress in, and potential risks to, 
renewable energy development. 
  A long term approach should be requested by the Government of Vanuatu and adopted by 
donor aid agencies in terms of education, training and capacity building. 
  More frequent and extensive training should be provided to renewable energy project 
recipients and for maintenance personnel. Recommendations and Conclusions 
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  Training should be provided to financial institutions so that they better understand carbon 
finance and the specific risks and barriers of renewable energy projects. 
  It is important that economic and development statistics (e.g. GDP per capita) are assessed 
between urban and rural, cash and subsistence economy, and expatriate and ni-Vanuatu, 
so as to see the real progress of the majority of the ni-Vanuatu population. 
  Electrification rates should be monitored carefully as increases should be due to genuine 
increases in access and the number of connections rather than because of urban migration 
into the UNELCO concession zones. 
  Energy resources should be monitored, and wind and solar energy resource atlases, for 
example, developed. 
  Establish  a  database  of  renewable  energy  technical  experts,  electricians,  suppliers, 
retailers, and products so as to be able to call upon certified and trusted people to assist in 
project installations and foster the development of the local renewable energy industry. 
  The Government and donor aid agencies should consider the offering of scholarships for 
study in the renewable energy field, and cadetships for these students to work with the 
government, utilities, the regulatory agency and businesses during study breaks. 
  The importance of sustainable energy should also be part of the curriculum of Vanuatu 
schools, the Vanuatu Institute of Technology
40, and the University of the South Pacific
41, 
emphasising the relationship between the traditional economy and renewable energy. 
  The  number  of  overseas  training  courses  should  be  reduced,  by  providing  courses  in 
Vanuatu or by distance education, so that government staff are at their desks more often, 
and so that overseas trips are rewards and not standard practice. 
                                                           
40 http://www.vit.edu.vu/electrical.html (accessed 29 April 2010) 
41 http://www.usp.ac.fj/index.php?id=bachelor_of_engineer (accessed 29 April 2010) Recommendations and Conclusions 
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  If technical assistance is provided by donor aid agencies it is critical that knowledge is 
transferred to local counterparts. 
  Each foreign adviser should maintain a record of the information they have found so that it 
can be passed on to future advisers, so that this research is built upon rather than the next 
consultant having to start over again. Where possible, there should be a ‘handover’ of 
technical assistance from one foreign consultant to the next. 
  There should be more cultural sensitivity training made available to foreign consultants 
before arriving in Vanuatu. 
  Vanuatu also has a significant number of Australian, New Zealand and Chinese expatriates 
and immigrants with strong established links with their native countries. This connection 
has the ability to be exploited in terms of importing renewable energy expertise, training 
and equipment, especially China which one of the world’s largest manufacturers of low 
cost renewable energy equipment. 
  Links  with  accredited  renewable  energy  professionals  and  organisations  from  nearby 
countries like Australia and New Zealand should be developed to transfer knowledge and 
expertise. 
7.1.4  Environmental and Geographic 
  A battery collection/return program needs to be developed to ensure that once batteries 
are  used,  they  are  returned  for  recycling  or  appropriate  waste  disposal.  An  extra 
environmental fee/deposit could be included in the cost of batteries and repaid to the 
customer when the battery is returned. 
  Improve access to ports for larger oil tankers to deliver petroleum products to Vanuatu so 
as to reduce diesel fuel costs and mitigate against the impacts of oil price volatility. Recommendations and Conclusions 
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  Improve transport links so that renewable energy equipment, maintenance personnel and 
replacement parts can be more easily and more quickly transported to remote areas. 
  Establish  a  list of  aviation  and  shipping  contacts  and  timetables  to  provide NGOs,  aid 
agencies,  renewable  energy  equipment  suppliers  and  the  general  public  with  greater 
information regarding transport links so as to minimise delays in project delivery. 
7.1.5  Governance and Institutional 
  The  Rural  Electrification  Master  Plan  should  be  audited  by  an  accredited  electrical 
engineer, and then adopted by the Government to ensure a separation between energy 
planning an implementation. 
  The increasing use of mobile phones in Vanuatu could be utilised to remotely pay bills and 
receive personal codes for prepayment meters, so as to increase fee recovery and remove 
the need for people to travel from villages to town. 
  A  long  term  approach  should  be  taken  to  building  institutional  capacity  to  remove 
dependence on external assistance from donor aid agencies and NGOs. Ultimately local 
capacity and institutions are needed to provide sustainable energy services. 
  While Vanuatu has informally established a DNA
42 for the CDM, this has not been formally 
notified to  the  UNFCCC
43. This should be undertaken so that CDM proposals can be 
considered and approved. 
  Inter-ministry coordination should be improved within Government along with improved 
coordination of donor aid agency and NGO activities to avoid duplication. 
                                                           
42 http://www.meteo.gov.vu/climatechange/DNA/InstitutionalArrangement/tabid/276/Default.aspx 
(accessed 5 April 2010) 
43 http://cdm.unfccc.int/DNA/index.html (accessed 23 March 2010) Recommendations and Conclusions 
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  Renewable energy projects should not be implemented until there is sufficient absorptive 
capacity. 
7.1.6  Legal, Policy and Regulatory 
  The Government should ensure that policy development is followed through, rather than 
leaving national energy policy and rural electrification polices in draft form, when investors 
and other stakeholders need certainty. 
  This is important for donor aid agencies who seek to ensure that energy projects and 
programs are consistent with national policies. It is difficult for this to occur if national 
energy policies are not officially endorsed. 
  Government  should  ensure  that  any  changes  to  ministerial  policies  and  measures, 
especially economic and financial, are consistent with the National Energy Policy and vice 
versa. 
  Develop  petroleum  procurement,  and  energy  efficiency,  conservation  and  demand 
management policies alongside renewable energy policies. 
  A  rural  energy  access  or  electrification  strategy  should  be  developed  that  utilises 
renewable energy and outlines how the Government intends to deliver energy services to 
ni-Vanuatu in remote areas. 
  A regulatory framework, including licensing and standards, for IPPs should be established 
to allow renewable energy generated electricity to be sold to UNELCO. 
  A feed-in, or premium, tariff for UNELCO and IPPs, especially for CNO, geothermal and 
medium to larger scale grid connected solar, and other renewables should be considered 
along with minimum take or pay contracts. Recommendations and Conclusions 
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  A renewable energy directive that mandates a specific quota or target of renewable that 
must be produced or bought from IPPs by the utility should be considered. This quota 
should be monitored to ensure compliance. 
  A mandate on solar hot water installations should be considered for new houses and 
buildings and for when replacing hot water units. 
  The electricity tariff formula should be revised to incorporate renewable energy, separate 
generation and network costs, and place efficiency demands on the utility. Efficiency gains 
from the production of electricity should be shared between UNELCO and its customers, 
and returned to customers through the electricity tariff. 
  A regulatory and legal framework should be implemented to ensure that any CDM and 
carbon  finance  projects  are  implemented  appropriately  and  genuinely  reduce  GHG 
emissions, and benefit the environment and the people of Vanuatu. 
  Develop an accreditation system for renewable energy personnel. 
  Ensure that renewable energy projects in Vanuatu are designed and installed by accredited 
personnel in accordance with international standards. 
  The policy role of the Energy Unit or Department of Energy should be strengthened, and 
clarification provided to the Utility Regulatory Authority regarding its regulatory, and not 
policy, role. 
  A simple rural electrification model/template should be developed that is consistent with 
the Rural Electrification Master Plan that can easily be replicated throughout Vanuatu. 
  Long term concession agreements provide investment certainty however, shorter terms 
should of 20 years (closer to the operating lifetime of power equipment, for example) be 
considered to provide greater competitive tension. Recommendations and Conclusions 
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  All concession agreements should be consolidated into one concession agreement with 
tariff reviews every 5 year for simplicity. This would make the concession agreement more 
attractive  to  prospective  investors  and  could  be  used  to  renegotiate  the  terms  of 
agreement so as to improve economic efficiency and integration of renewable energy. 
There would be reduced economies of scale if another energy supply company enters the 
market,  but  enhanced  economies  of  scale  if  one  energy  supply  company  manages  all 
concession agreements, providing greater certainty to the electricity supply company, and 
being easier to regulate one concession agreement, over a single time period. 
  The electricity production by UNELCO should be strictly monitored by the URA to ensure 
that the amount of renewable energy generated is actually recorded and reflected in the 
calculation of the base tariff. 
  In such a small country, with most of the political and economic activities occurring in Port 
Vila, it is critical that Government officials and members of regulatory bodies remain free 
of not just conflicts of interest, but any perceptions of conflicts of interest. Therefore they 
should undertake training in regulatory practice and only interact with employees of the 
local utility on a professional basis. 
7.1.7  Scientific and Technical 
  Only  proven  commercial  technologies  should  be  considered  for  use  in  Vanuatu.  The 
development  of  newer  technologies  should  be  monitored  as  they  move  to 
commercialisation so that they can be considered, but only at that later stage. 
  More complex renewable energy technologies should only be used closer to urban centres 
where there is greater technical support. Simpler technologies should be used in remote 
areas. For example, using wind as a renewable energy technology in rural areas is of a 
greater difficulty than using solar. Therefore there should be a focus on getting solar right 
before moving to wind. Recommendations and Conclusions 
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  Ensure pre-installation site assessments and wind monitoring of potential wind turbine 
locations. 
  An audit of previous renewable energy projects in Vanuatu should be undertaken and a 
registry kept, learning lessons from past projects and revising approaches for new projects. 
Those projects that can be rehabilitated should be. 
Table 16: Recommendations, policies and measures to overcome the barriers 
Category  Specific policy or measure 
Cultural, Political and Social   Thorough consultation with communities 
Minimise the raising of community expectations 
Consider cultural sensitivity skills when employing consultants 
Greater involvement of women regarding all aspects of projects 
Management of the influence of the private electricity utility 
Economic and Financial  Monitor developments of petroleum procurement in the Pacific 
Expand revenue base to lessen reliance on fossil fuels 
Remove excise taxes and import duties for renewable energy 
Waive business licence fees and value added tax 
Direct fossil fuel taxes and duties to renewable energy 
Seek GHG offset revenue for renewable energy projects 
Universal access levy 
Energy access fund that encourages renewable energy 
Encourage community and private sector access to fund 
Improve transparency of renewable energy funding 
Simplify administration in applying for funding 
Monitor CDM and carbon finance opportunities 
Foster improved supply chains 
Use smart subsidies by directing to the supply chain 
Education, Information and Training  Assess and strengthen the capacity of the Energy Unit 
Establish a central registry of renewable energy projects 
Improved monitoring and evaluation of projects 
Establish a central database of energy statistics 
Foster realistic reporting of the potential of renewable energy 
Communication strategy for government energy policy 
Government should use media to clarify misunderstandings 
Energy Unit should regularly brief the Government officials 
Long term approach to capacity building 
Frequent and extensive renewable energy training 
Training to financial institutions regarding renewable energy 
Statistics should be more carefully assessed 
Electrification rates should be more carefully monitored 
Monitoring of energy resources and development of atlases 
Renewable energy expert, supplier and product database 
Scholarships and cadetships in renewable energy 
Include sustainable energy in education curricula 
Provide more training in Vanuatu where possible 
Local counterparts for foreign advisers 
Technical assistance record keeping and handover 
Cultural sensitivity training provided to foreign consultants 
Develop links with countries of expatriates and immigrants 
Environmental and Geographic  Develop a battery collection, disposal and recycling program 
Improve port access for oil tankers to minimise diesel fuel costs Recommendations and Conclusions 
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Category  Specific policy or measure 
Improve transport links for faster repairs and parts delivery 
Establish a list of transport contacts and timetables 
Governance and Institutional  Engineering audit of the Rural Electrification Master Plan 
Government adoption of the Rural Electrification Master Plan 
Ensure separation of energy planning and implementation 
Use mobile phone technology to improve fee recovery 
Encourage long term approach to building institutional capacity 
Formalise CDM and carbon finance institutions 
Improved inter-ministry coordination 
Improved coordination of donor aid agency and NGO activities 
Do not implement projects until sufficient absorptive capacity 
Legal, Policy and Regulatory  Polices should be adopted/implemented promptly for certainty 
Aid agency projects should be consistent with energy policy 
Ensure energy policy consistency with wider government policy 
Rural energy access or electrification strategy developed 
Develop energy efficiency, conservation and demand policies 
Regulatory framework and licence and standards for IPPS 
Renewable energy feed in tariffs 
Renewable energy generated grid electricity mandates 
Solar hot water mandates 
Establish carbon finance legal and regulatory framework 
Develop accreditation system for renewable energy personnel 
Renewable energy equipment to meet international standards 
Strengthen Energy Unit’s policy role 
Clarify URA’s regulatory, and not policy, role 
Limit the length of electricity concession agreements 
Consolidate and simplify electricity concession agreements 
Ensure strict monitoring of renewable energy generation 
Ensure regulatory independence and avoid conflicts of interest 
Scientific and Technical  Only proven commercial technologies should be used 
More complex technologies should be used only in urban areas 
Less complex technologies should be used in remote areas 
Audit of previous renewable energy projects and rehabilitate 
Source: Compiled by author 
 
7.2  Conclusions 
Vanuatu is a developing country with a widely dispersed population over difficult terrain and is 
susceptible  to  natural  disasters.  Due  to  these  reasons,  the  delivery  of  services  to  the 
population, including energy services, is very difficult. This is exacerbated by poor governance, 
insufficient absorptive capacity, and a vulnerability to diesel fuel price shocks. The private 
electricity utility and foreign aid agencies hold significant influence in the energy sector due to 
the Government’s lack of political will and institutional strength, and failure to implement the 
National  Energy  Policy  Framework.  Therefore,  a  more  coordinated  long  term  approach  to Recommendations and Conclusions 
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renewable energy development in Vanuatu is needed to ensure that sufficient capacity is in 
place to increase the penetration of renewable energy in the overall electricity supply. 
The development of renewable energy in the electrification of Vanuatu should be viewed 
holistically,  not  in  isolation,  in  terms  of  mitigating  against  climate  change,  the  social  and 
environmental  impacts  of  fossil  fuels,  and  economic  dependency  on  petroleum  products. 
Therefore,  energy  conservation,  energy  efficiency,  demand  management,  and  petroleum 
procurement  should  be  improved  alongside  the  development  of  renewable  energy  in  a 
transition to a lower carbon future. This should allow adequate time and scope to build local 
capacity before, or in conjunction with, the implementation of renewable energy projects. This 
is especially important when dealing with complex technologies in remote locations, fractured 
supply chains, and weak transport links. 
In  this  respect,  it  is  therefore  recommended,  inter  alia,  that  sufficient  local  capacity  be 
developed  to  implement  and  clearly  communicate  the  National  Energy  Policy  Framework. 
There  should  also  be  improved  consultation  with  communities,  training  of  users  and 
maintenance  personnel,  the  development  of  the  supply  chains  for  renewable  energy 
equipment, and strengthening of transport links. Further, renewable energy projects should be 
implemented by accredited energy professionals using only proven commercial technologies 
that meet international standards. Centralised monitoring and evaluation of these projects 
should be undertaken so as to learn and improve the process. 
Future research could involve developing a database and inventory of past renewable energy 
projects in Vanuatu and some case study analyses of individual projects. This could include 
quantification of the costs to implement and maintain the projects, identification of which 
projects are continuing and the barriers that were overcome, and an outlining of the specific 
reasons of why others failed. Recommendations and Conclusions 
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A summary of the key research findings and recommended policies and measures is listed 
below (Table 17). 
Table 17: Summary of key research findings and recommended policies and measures 
Category  Drivers  Barriers  Policies or Measures 
Cultural, 
Political and 
Social 
- Bridge gap between 
rural and urban 
population 
- Assist in human 
development 
- Donor aid agency 
willingness 
- Western methods 
imposed on traditional 
custom ways 
- Lack of political will 
- Vested interests 
- Expectation of grid 
connection 
- Raised expectations 
- Donor aid agency 
willingness 
- Include cultural 
sensitivity when 
employing consultants 
- Improved consultation 
with communities 
- Greater involvement of 
women 
- Manage influence of 
private electricity utility 
Economic and 
Financial 
- Petroleum dependency 
- Renewable energy 
resource availability 
- Influx of foreign aid 
- Income generation 
- High upfront capital 
costs 
- Lack of economies of 
scale 
- Unavailability of finance 
- Poor economics 
- Fractured supply chains 
- Remove excise taxes 
and import duties on 
renewable energy 
equipment 
- Universal access levy 
- Greater access to 
finance 
- Foster improved supply 
chains 
Education, 
Information 
and Training 
- Light for extended study 
and training 
- Access to media, e.g. TV 
and radio 
- Lack of statistical 
information 
- Lack of energy resource 
data 
- Lack of awareness and 
education 
- Lack of training 
- Renewable energy 
resource and project 
database 
- Centralised monitoring 
and evaluation 
- Improved education and 
training 
Environmental 
and 
Geographic 
- Climate change 
- International 
environmental 
agreements 
- Environmental impacts 
of fossil fuels 
- Remote ‘sea locked’ 
islands 
- Natural disasters 
- Dispersed population 
- Lack of battery recovery 
and recycling 
- Visual impact, e.g. wind 
- Weak transport links 
- Improve transport links 
- Allow greater port 
access for larger oil 
tankers 
Governance 
and 
Institutional 
n/a  - Poor institutional 
capacity 
- Poor governance 
- Lack of absorptive 
capacity 
- Lack of inter-ministry 
coordination 
- Ensure separation of 
energy planning and 
implementation 
- Long term approach to 
building local 
institutional capacity 
- Use mobile phone 
technology to improve 
fee recovery Recommendations and Conclusions 
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Category  Drivers  Barriers  Policies or Measures 
Legal, Policy 
and 
Regulatory 
- Government policies 
and regulations 
- Policy measures, e.g. 
feed-in tariffs 
- Lack of legal, policy and 
regulatory frameworks 
- Lack of third party 
access 
- Poor policy making 
- Lack of policy 
implementation 
- Lack of regulatory 
oversight of utility 
- Accreditation of energy 
professionals 
- Standards for renewable 
energy equipment 
- Policy framework 
implementation, that 
includes petroleum 
procurement, energy 
efficiency, demand 
management, and 
energy conservation 
- Greater coordination 
and long term approach 
Scientific and 
Technical 
- Technology transfer 
- Reliability offered by 
renewable energy 
technology 
- Appropriate for remote 
areas 
- Perception that 
electricity means 
development 
- Intermittency 
- Low capacity factors 
- Need for energy storage 
- Poor technology 
transfer 
- Power companies are 
small and lack 
renewable energy 
experience 
- Lack of available spare 
parts, need to import 
foreign spare parts 
- Use only proven 
commercial 
technologies 
- Use less complex 
technologies 
- Audit and rehabilitate 
previous projects 
- Ensure wind monitoring 
is undertaken 
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8  Appendices 
8.1  Key electricity statistics 
Table 18: UNELCO key electricity statistics 2007 
  Efate  Santo  Malekula  Tanna  Total 
Installed capacity (MW)  17.2  3.5  0.4  0.4  21.5 
Peak demand (MW)  9.9  1.5      11.4 
Gross energy (MWh)  51,482  6,807  588  329  59,206 
Renewable energy generation (MWh) 
(hydro, coco, wind)  
1,281  3,330  0  0  4,611 
2.5%  48.9%  0%  0%  7.8% 
Generation efficiency  96.2%  97.3%  -  -  97.0% 
Gas-oil consumption (thousand litres)  12,533  994  209  134  13,870 
Specific gas-oil consumption (gr/kWh)  209.71  240.25  299.00  343.50  210.04 
Specific oil consumption (excl. changes) 
(gr/kWh) 
272  -  -  -  272 
Cocofuel consumption (thousand litres)  0.94  0.08  3.55  0.15  0.86 
Generation planned interruptions 
(hour/customer) 
0 h 00  0 h 00  -  -  0 h 00 
Generation unforeseen interruptions 
(hour/customer) 
0 h 42  0 h 15  -  -  0 h 58 
Transport network length (km)  5.50  22.73  -  -  28.23 
Transport planned interruptions 
(hour/customer) 
0 h 00  0 h 00  -  -  0 h 00 
Transport unforeseen interruptions 
(hour/customer) 
0 h 00  0 h 04  -   -  0 h 04 
High voltage network length (km)  157.1  67.6  11.4  9.2  245.3 
Low voltage network length (km)  206.4  60.3  13.2  15.4  295.3 
Distribution network efficiency  93.4%  93.8%  90.6%  89.7%  92.8% 
Customers (at 31 December)  8,241  2,076  512  571  11,400 
Distribution planned interruptions 
(hour/customer) 
3 h 27  1 h 28  -  -  4 h 55 
Distribution unforeseen interruptions 
(hour/customer) 
1 h 41  0 h 48  -  -  2 h 29 
Energy sold (MWh)  43,388  6,106  516  279  50,289 
Source: Reproduced from UNELCO 2007 
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8.2  Electricity tariff adjustment formula 
Figure 22: Electricity tariff adjustment formula 
 
Base tariff P is calculated using 
references and indices below 
 
 
Weighted average fuel price per litre based on first 3 months of 4 
month period prior to quarterly adjustment where: 
GV = recent average price of diesel oil in Port Vila  GL = recent average price of diesel oil in Luganville 
GM = recent average price of diesel oil in Malekula  GT = recent average price of diesel oil in Tanna 
GC = recent average price of copra 
LV = litres of diesel oil used in Port Vila  LM = litres of diesel oil used in Malekula 
LT = litres of diesel oil used in Tanna    LC = litres of coconut oil used where: 
 
PCIcoco = 37.10 energy density of coconut oil 
PCIgo    = 42.98 energy density of diesel oil 
LL = litres of diesel oil used in Luganville. L” is used to calculate Sarakata Special Reserve Fund savings 
 
Csg = 235 gr/kWh specific diesel consumption 
Mvg = 840 gr/l diesel density 
Ehydro = hydroelectricity energy 
Ediesel = diesel oil energy 
 
M = average of the daily wage of a single employee not receiving board or lodging in Port Vila at Ifira 
Wharf and Stevedoring classified as an “inexperienced labourer” and the classification of “GRT” of 
the Public Service of the Government of Vanuatu 
 
IM = an index of industrial products in France for the first 3 months of the 4 month period prior to 
quarterly adjustment 
 
C = average daily exchange rate for Franc Pacifique (XPF) to Vatu (VUV) for the first 3 months of the 4 
month period prior to the quarterly tariff adjustment 
 
References  P0 = 30.35  G0 = 38.80  M0 = 1,118  IM0 = 92.38  C0 = 1.2030 
Source: World Bank et al 1985, UNELCO, and Trembath 2007 
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8.3  Electricity consumption and peak demand, and petroleum product imports 
Table 19: Electricity consumption (MWh) in Port Vila, Luganville, Malekula and Tanna 
  1995  1996  1997  1998  1999  2000  2001  2002  2003  2004  2005  2006  2007  Average Growth 
Port Vila  29941  29899  28946  30654  31654  33759  33731  33809  34500  35664  37834  39238  42043  2.92% 
Luganville  4397  5012  5881  6611  6928  7687  8550  6452  6303  6512  6070  5888  6106  3.43% 
Malekula  -  -  -  -  -  -  -  402  460  510  528  526  516  5.31% 
Tanna  -  -  -  -  -  -  -  121  208  214  229  254  279  20.51% 
Total  34338  34911  34827  37265  38582  41446  42281  40784  41471  42900  44661  45906  48944  8.04% 
Source: Vanuatu Statistics Office, Reserve Bank of Vanuatu, UNELCO 2007 
Table 20: Electricity peak demand (MW) in Port Vila, Luganville, Malekula and Tanna 
  1995  1996  1997  1998  1999  2000  2001  2002  2003  2004  2005  2006  2007  Average Growth 
Port Vila  6.8  7.1  7.3  7.2  7.3  7.7  8.1  8.2  8.0  8.4  8.7  9.3  9.9  3.22% 
Luganville  1.2  1.2  1.3  1.4  1.5  1.7  1.9  1.3  1.4  1.5  1.4  1.3  1.5  2.76% 
Malekula  -  -  -  -  -  -  -  -  -  -  -  0.1  0.1  0.00% 
Tanna  -  -  -  -  -  -  -          0.1  0.1  0.00% 
Source: UNELCO 2007 
Table 21: Petroleum product imports 1980 – 2003 (in thousands of litres) 
Petroleum imports  1980  1981  1983  1985  1986  1987  1988  1989  1990  1994  1995  1996  1997  1998  1999  2000  2001  2002  2003 
AV Gas  1370  260  790  720  580  480  1000  1100  1100  125  191  190  159  105  148  227  1015  151  427 
Gasoline  10000  6690  6310  6520  6110  5670  5320  5240  5280  5512  4648  5125  5028  5411  3894  5164  5539  4836  5809 
Kerosene  1400  1100  1190  960  840  840  920  960  1010  981  871  975  1065  862  670  1088  707  786  514 
ADO (distillate fuels)  8390  6800  7680  12660  13570  14900  16250  17880  18660  22969  20750  21512  22070  20343  19404  29450  29131  24940  23799 
LPG  1670  570  1100  1290  1250  1130  1220  1180  1280                     
Other petroleum oils                    8  6  9  12  237  573  548  544  467  437 
Total Internal Demand  22830  15420  17070  22150  22350  23020  24710  26360  27330  29595  26466  27811  28334  26958  24689  36477  36936  31180  30986 
IDO        5600  3190                             
Jet Fuel  4780  2730  2880  5000  3160  4090  4830  5560  5010  2200  1796  2028  2334  2535  3206  5032  7594  5084  9745 
Total Re-export  4780  2730  2880  10600  6350  4090  4830  5560  5010  2200  1796  2028  2334  2535  3206  5032  7594  5084  9745 
Total Demand  27610  18150  19950  32750  28700  27110  29540  31920  32340  31795  28262  29839  30668  29493  27895  41509  44530  36264  40731 
Source: NPSO as cited in World Bank et al 1985, Ministry of Energy and petroleum companies as cited in World Bank et al 1992b, Vanuatu National Statistics Office 2004 as cited in SPREP 2004. Appendices 
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8.4  Electricity infrastructure 
Table 22: Electricity infrastructure in Port Vila, Luganville, Malekula and Tanna 
Island  Location  Type  Capacity  Efficiency  Generating Sets  Network 
Efate  Tagabe  Diesel/Copra  11.200 MW  0.294 l/kWh  2 x 4000kW MAN 1999, 2001*   HV network (97km above ground, 71km underground) 
LV network (111km above ground, 95km underground) 
188 transformers = 54736kVA (plus 15 privately owned = 3980kVA) 
1538 HV poles, 3348 LV poles, 745 street lights 
Port Vila  Diesel  9.220 MW  0.254 l/kWh  2 x 2170kW Wartsila 1989, 1992 
2 x 1400kW MAN 1975, 1983 
2 x 1040kW MAN 1973, 1974 
2 x 630kW MAN 1970, 1971 
Kawene  Wind  3.025 MW    11 x 275 kW Vergnet turbines 
Espiritu 
Santo 
Luganville  Diesel  2.850 MW  0.286 l/kWh  2 x 800kW SDMO 1999, 2001 
1 x 600kW SDMO 1992 
1 x 400kW SDMO 1999 
1 x 250kW SDMO 2006 
HV network (52km above ground, 16km underground) 
LV network (51km above ground, 9km underground) 
40 transformers = 3430kVA (plus 9 privately owned = 600kVA) 
848 HV poles, 1409 LV poles, 287 street lights 
Fanafo  Hydro  1.200 MW    2 x 300kW Kubota Francis 1995 
1 x 600kW Kubota Francis 2009 
Malekula  Centrale  Diesel/Copra  0.400 MW  0.357 l/kWh 
diesel 
0.414 l/kWh 
copra 
2 x 200kW FG Wilson 2001  HV network (11km underground) 
LV network (5km above ground, 8km underground) 
9 transformers = 500kVA 
12 HV poles, 148 LV poles,  37 street lights 
Tanna  Centrale  Diesel  0.400 MW  0.366 l/kWh  2 x 200kW FG Wilson 2001  HV network (6 km above ground, 3km underground) 
LV network (6 km above ground, 9km underground) 
13 transformers 550kVA 
86 HV poles, 203 LV poles 
Source: UNELCO 2007, Government of Vanuatu 2010, URA 2010a, URA 2010b. * Capacity of third generating set unknown  
 
Vanuatu’s electricity grid operates at 50Hz 
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8.5  Electrification in Vanuatu 
Table 23: Number of households by source of electricity supply and location 
Source of electricity supply  Rural  Urban  Grand Total 
Torba  Sanma  Penama  Malampa  Shefa  Tafea  Total  Luganville  Port Vila  Total 
UNELCO  0  394  12  611  1,099  612  2,728  1,686  5,978  7,664  10,392 
Provincial Government  38  11  115  0  38  0  202  6  71  77  279 
Household generating set  26  51  0  47  95  41  260  11  125  136  396 
Community owned  4  94  0  0  0  16  114  6  0  6  120 
Other  17  53  12  45  128  12  267  11  18  29  296 
Not stated  1,713  5,311  6,309  6,645  4,283  5,895  30,156  638  1,035  1,673  31,829 
Grand Total  1,798  5,914  6,448  7,348  5,643  6,576  33,727  2,358  7,227  9,585  43,312 
Source: Vanuatu 2006 HIES 
Table 24: Number of households by source of lighting location 
Source of lighting  Rural  Urban  Grand Total 
Torba  Sanma  Penama  Malampa  Shefa  Tafea  Total  Luganville  Port Vila  Total 
Electricity  81  593  127  703  1,348  670  3,522  1,737  6,192  7,929  11,451 
Gas  4  0  11  0  0  0  15  0  36  36  51 
Coleman lamp  9  20  23  112  43  85  292  23  36  59  351 
Kerosene lamp  1,567  5,217  6,067  6,383  3,893  4,710  27,837  467  785  1,252  29,089 
Candle  13  11  0  0  89  16  129  80  161  241  370 
Wood/Coconut shells  4  32  70  71  108  1,034  1,319  0  0  0  1,319 
Other  120  41  148  79  162  63  613  51  18  69  682 
Grand Total  1,798  5,914  6,446  7,348  5,643  6,578  33,727  2,358  7,228  9,586  43,313 
Source: Vanuatu 2006 HIES 
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8.6  Key energy related organisations in Vanuatu and the Pacific 
Table 25: Key energy related organisations in Vanuatu and the Pacific 
Government Departments and Agencies  Location  Internet 
Government of Vanuatu  Port Vila, Vanuatu  http://www.governmentofvanuatu.gov.vu 
Council of Ministers  Port Vila, Vanuatu  http://www.parliament.gov.vu/members.html 
National Council of Chiefs (Malvatu Mauri)  Port Vila, Vanuatu  n/a 
Ministry of Lands and Natural Resources  Port Vila, Vanuatu  http://www.mol.gov.vu 
Energy Unit  Port Vila, Vanuatu  http://www.mol.gov.vu/home_nrj.html 
Ministry of Infrastructure and Public Utilities  Port Vila, Vanautu  http://www.gov.vu/ministry-of-infrastructure-and-public-utilies.html 
Vanuatu Meteorological Services (Meteo)  Port Vila, Vanuatu  http://www.meteo.gov.vu 
Ministry of Finance and Economic Management  Port Vila, Vanautu  http://www.gov.vu/ministry-of-finance-a-economic-management.html 
Utilities Regulatory Authority (URA)  Port Vila, Vanuatu  http://www.ura.gov.vu 
Vanuatu Institute of Technology (VIT)  Port Vila, Vanuatu  http://www.vit.edu.vu 
     
Donor Aid Agencies  Nearest location  Internet 
Asian Development Bank (ADB)  Manila, Philippines  http://www.adb.org/vanuatu 
Australian Agency for International Development (AusAID)  Port Vila, Vanuatu  http://www.ausaid.gov.au 
European Union (EU)  Port Vila, Vanuatu  http://www.delvut.ec.europa.eu 
European Investment Bank (EIB)  Sydney, Australia  http://www.eib.org 
International Finance Corporation (IFC)  Hong Kong  http://www.ifc.org 
Japan International Cooperation Agency (JICA)  Port Vila, Vanuatu  http://www.jica.go.jp 
New Zealand’s International Aid and Development Agency (NZAID)  Port Vila, Vanuatu  http://www.nzaid.govt.nz 
United Nations Development Programme (UNDP)  Suva, Fiji  http://www.undppc.org.fj 
World Bank  Sydney, Australia  http://www.worldbank.org 
     
Regional Organisations  Location  Internet 
Council of Regional Organisations in the Pacific  Suva, Fiji  http://www.spc.int/piocean/crop/spocc.htm 
International Union for Conservation of Nature (IUCN) Oceania  Suva, Fiji  http://www.iucn.org/about/union/secretariat/offices/oceania 
Pacific Islands Applied Geoscience Commission (SOPAC)  Suva, Fiji  http://www.sopac.org 
Pacific Islands Forum Secretariat  Suva, Fiji  http://www.forumsec.org.fj 
Pacific Regional Environment Programme (SPREP)  Apia, Samoa  http://www.sprep.org 
Secretariat of the Pacific Community (SPC)  Noumea, New Caledonia  http://www.spc.int 
University of the South Pacific (USP)  Suva, Fiji  http://www.usp.ac.fj Appendices 
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8.7  Solar PV systems in Vanuatu 
Table 26: Recent solar PV systems in Vanuatu 
Year  Location  Island  Type  Size  Notes  Funds 
1992  Avunatari Dispensary   West Malo  Solar  188Wp  2 batteries, 8 lights  British High Commission 
1992  Tasiriki Clinic  South West Santo  Solar  94Wp  2 batteries, 4 lights  British High Commission 
1995  Vureas High School  East Ambae  Solar  188Wp  2 batteries, 1 inverter  ACCT/France 
1995  Ambaebulu School  East Ambae  Solar  94Wp  2 batteries, 6 lights  ACCT/France 
1995  Gambule School  Central Maewo  Solar  188Wp  2 batteries, 9 lights  ACCT/France 
1995  Kerempi Health Center  Central Maewo  Solar  188Wp  2 batteries, 12 lights  ACCT/France 
1995  Nduindui Health Center  West Ambae  Solar  188Wp  2 batteries, 11 lights  ACCT/France 
1995  Apopo Bible College  West Ambae  Solar  188Wp  2 batteries, 10 lights  ACCT/France 
1997  Wuro Primary School  Ambrym  Solar  200Wp  4 batteries, 1 inverter, 10 lights  IEPF/FONDEM/France 
1997  Burumba Junior Secondary School  Epi  Solar  650Wp  9 batteries, 1 inverter, 32 lights  IEPF/FONDEM/France 
1997  Port Quimy Primary School  Epi  Solar  200Wp  4 batteries, 1 inverter, 10 lights  IEPF/FONDEM/France 
1997  Aitchin Primary School  Malekula  Solar  200Wp  4 batteries, 1 inverter, 16 lights  IEPF/FONDEM/France 
1997  Amelvet Primary School  Malekula  Solar  250Wp  5 batteries, 1 inverter, 20 lights  IEPF/FONDEM/France 
1997  Aulua Primary School  Malekula  Solar  200Wp  6 batteries, 1 inverter, 25 lights  IEPF/FONDEM/France 
1997  Caroline Bay  Malekula  Solar  7 modules  28 lights  IEPF/FONDEM/France 
1997  South West Bay  Malekula  Solar  450Wp  8 batteries, 1 inverter, 32 lights  IEPF/FONDEM/France 
1997  Lehili Primary School  Paama  Solar  200Wp  7 batteries, 1 inverter, 34 lights  IEPF/FONDEM/France 
1997  Fetukai  Tanna  Solar  350Wp  7 batteries, 1 inverter, 32 lights  IEPF/FONDEM/France 
1997  Ianaula  Tanna  Solar  650Wp  14 batteries, 2 inverters, 48 lights  IEPF/FONDEM/France 
1997  Iarkey  Tanna  Solar  3 modules  10 lights  IEPF/FONDEM/France 
1997  King's Cross  Tanna  Solar  350Wp  6 batteries, 1 inverter, 14 lights  IEPF/FONDEM/France 
1997  Lamapruan  Tanna  Solar  450Wp  4 batteries, 1 inverter, 19 lights  IEPF/FONDEM/France 
1997  Lowanaton  Tanna  Solar  5 modules  19 lights  IEPF/FONDEM/France 
1997  Loweipeng  Tanna  Solar  540Wp  43 lights  IEPF/FONDEM/France 
1997  Yanamwakei  Tanna  Solar  3 modules  10 lights  IEPF/FONDEM/France Appendices 
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1997  Lolopuepue Secondary Boarding School  Ambae  Solar  850Wp  Installed by ACTEK and INTV  AFD/France 
1997  Lolovoli Primary Day School  Ambae  Solar  400Wp  Installed by ACTEK and INTV  AFD/France 
1997  Londua Secondary Boarding School  Ambae  Solar  850Wp  Installed by ACTEK and INTV  AFD/France 
1997  Navuturiki Secondary Boarding School  Ambae  Solar  750Wp  Installed by ACTEK and INTV  AFD/France 
1997  Nduindui Primary Day School  Ambae  Solar  500Wp  Installed by ACTEK and INTV  AFD/France 
1997  Nduindui Health Centre  Ambae  Solar  450Wp  Installed by ACTEK and INTV  AFD/France 
1997  Port Quimy School  Ambae  -  -  Installed by ACTEK and INTV  AFD/France 
1997  Simon Primary Day School  Ambae  Solar  350Wp  Installed by ACTEK and INTV  AFD/France 
1997  Wuro Primary School  Ambrym Island  -  -  Installed by ACTEK and INTV  AFD/France 
1997  Burumba Secondary School  Epi Island  -  -  Installed by ACTEK and INTV  AFD/France 
1997  Port Quimy Secondary School  Epi Island  -  -  Installed by ACTEK and INTV  AFD/France 
1997  Gambule Primary Boarding School  Maewo  -  750Wp  Installed by ACTEK and INTV  AFD/France 
1997  Kerempei Primary Day School  Maewo  -  550Wp  Installed by ACTEK and INTV  AFD/France 
1997  Nasawa Primary Day School  Maewo  -  750Wp  Installed by ACTEK and INTV  AFD/France 
1997  Nasawa Dispensary  Maewo  -  450Wp  Installed by ACTEK and INTV  AFD/France 
1997  Naviso Future Dispensary  Maewo  -  350Wp  Installed by ACTEK and INTV  AFD/France 
1997  Sulua Primary Day School  Maewo  -  350Wp  Installed by ACTEK and INTV  AFD/France 
1997  Botovro Primary Day School  Malekula  Solar  350Wp  Installed by ACTEK and INTV  AFD/France 
1997  Leviamp Dispensary  Malekula  Solar  350Wp  Installed by ACTEK and INTV  AFD/France 
1997  Orap Secondary Boarding School  Malekula  Solar  550Wp  Installed by ACTEK and INTV  AFD/France 
1997  Sangalai Primary Day School  Malekula  Solar  500Wp  Installed by ACTEK and INTV  AFD/France 
1997  Tautu Primary Day School  Malekula  Solar  300Wp  Installed by ACTEK and INTV  AFD/France 
1997  Tenmoru Dispensary  Malekula  Solar  250Wp  Installed by ACTEK and INTV  AFD/France 
1997  Tisman Dispensary  Malekula  Solar  50Wp  Installed by ACTEK and INTV  AFD/France 
1997  Tisman Primary Day School  Malekula  Solar  300Wp  Installed by ACTEK and INTV  AFD/France 
1997  Tonter Dispensary  Malekula  Solar  450Wp  Installed by ACTEK and INTV  AFD/France 
1997  Vao Dispensary  Malekula  Solar  350Wp  Installed by ACTEK and INTV  AFD/France 
1997  Walarano Primary Day School  Malekula  Solar  550Wp  Installed by ACTEK and INTV  AFD/France 
1997  Avunatary Dispensary/Health Centre  Malo  -  250Wp  Installed by ACTEK and INTV  AFD/France 
1997  Avunatary Primary Day School  Malo  -  550Wp  Installed by ACTEK and INTV  AFD/France Appendices 
Drivers and Barriers of Renewable Energy in the Electrification of Vanuatu  118 
1997  Nadiutu Secondary Boarding School  Malo  -  600Wp  Installed by ACTEK and INTV  AFD/France 
1997  Nanuku Secondary Boarding School  Malo  -  350Wp  Installed by ACTEK and INTV  AFD/France 
1997  Lehili Primary School  Paama Island  -  -  Installed by ACTEK and INTV  AFD/France 
1997  Hog Harbour Dispensary  Santo  Solar  100Wp  Installed by ACTEK and INTV  AFD/France 
1997  Malao Health Centre  Santo  Solar  150Wp  Installed by ACTEK and INTV  AFD/France 
1997  Namoru Primary Day School  Santo  Solar  200Wp  Installed by ACTEK and INTV  AFD/France 
1997  Narango Primary Day School  Santo  Solar  350Wp  Installed by ACTEK and INTV  AFD/France 
1997  Natanara Secondary Boarding School  Santo  Solar  500Wp  Installed by ACTEK and INTV  AFD/France 
1997  Natawa Primary Day School  Santo  -  -  Installed by ACTEK and INTV  AFD/France 
1997  Navolala Dispensary  Santo  -  200Wp  Installed by ACTEK and INTV  AFD/France 
1997  Nokuku Dispensary  Santo  -  350Wp  Installed by ACTEK and INTV  AFD/France 
1997  Port Olry Health Centre  Santo  Solar  300Wp  Installed by ACTEK and INTV  AFD/France 
1997  Port Olry Primary School  Santo  -  500Wp  Installed by ACTEK and INTV  AFD/France 
1997  Tata Primary Day School  Santo  Solar  800Wp  Installed by ACTEK and INTV  AFD/France 
1997  Tasmalum Dispensary  Santo  -  400Wp  Installed by ACTEK and INTV  AFD/France 
1997  Tasmalum Secondary Boarding School  Santo  Solar  1250Wp  Installed by ACTEK and INTV  AFD/France 
1997  Tasmate Dispensary  Santo  -  300Wp  Installed by ACTEK and INTV  AFD/France 
1997  Vulesepe Primary Boarding School  Santo  -  -  Installed by ACTEK and INTV  AFD/France 
1997  Vulesepe Dispensary  Santo  Solar  450Wp  Installed by ACTEK and INTV  AFD/France 
1997  Wailapa Primary Boarding School  Santo  Solar  550Wp  Installed by ACTEK and INTV  AFD/France 
1997  Wunpuku Primary Boarding School  Santo  Solar  750Wp  Installed by ACTEK and INTV  AFD/France 
1997  Tata Primary Day School  Santo  -  800Wp  Installed by ACTEK and INTV  AFD/France 
1999  Navuti Village  Ambae  Solar 
22kWp 
Installed by South Pacific Electrics  JICA/Japan 
1999  Emua Village  Efate  Solar  Installed by South Pacific Electrics  JICA/Japan 
1999  Epau Village  Efate  Solar  Installed by South Pacific Electrics  JICA/Japan 
1999  Natapao Village  Lelep  Solar  Installed by South Pacific Electrics  JICA/Japan 
1999  Lawa Village  Malekula  Solar  Installed by South Pacific Electrics  JICA/Japan 
2000  Mangaliliu Village  Efate  Solar 
4.5kWp 
-  Sarakata Special Reserve Fund 
2000  Epau Village  Efate  Solar  -  Sarakata Special Reserve Fund 
2000  Tikilasoa Church  Nguna  Solar  400Wp  4 batteries, 33 lights  Sarakata Special Reserve Fund Appendices 
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2000  Epi Junior Secondary School  Epi Island  Solar  300Wp  4 batteries, 1 inverter  Sarakata Special Reserve Fund 
2000  Bay Barrier Dispensary  South Pentecost  Solar  150Wp  2 batteries, 12 lights  Sarakata Special Reserve Fund 
2000  Ledungsivi Dispensary  Central Pentecost  Solar  150Wp  2 batteries, 12 lights  Sarakata Special Reserve Fund 
2000  Atangurua Church and Nakamal  North Pentecost  Solar  600Wp  12 batteries, 1 inverter, 24 lights  Sarakata Special Reserve Fund 
2001  3 Hands Cooperatives  North Pentecost  Solar  900Wp  12, batteries, 2 freezers, 8 lights  Sarakata Special Reserve Fund 
2001  Abwatvenu Church  North Pentecost  Solar  200Wp  2 batteries, 3 lights  Sarakata Special Reserve Fund 
2001  Liro Fish Market  Paama Island  Solar  200Wp  4 batteries, 1 freezer, 3 lights  Sarakata Special Reserve Fund 
2001  Vaiduhu Rural Training Centre  Malo Island  Solar  450Wp  4 batteries, 19 lights  Sarakata Special Reserve Fund 
2001  Vathe Conservation Area  East Santo  Solar  600Wp  -  Sarakata Special Reserve Fund 
2001  Leumeres Tourist Resort  Sola, Bank Islands  Solar  450Wp  -  Sarakata Special Reserve Fund 
2001  Lakon Health Clinic  West Gaua  Solar  300Wp  -  Sarakata Special Reserve Fund 
2001  Tikilasoa Presbyterian Church*  Nguna  Solar  500Wp  -  Sarakata Special Reserve Fund 
2002  Losalava School  Gaua, Banks  Solar  450Wp  -  PREFACE/France/Australia 
2002  Santa-Maria School  Gaua, Banks  Solar  375Wp  -  PREFACE/France/Australia 
2002  Vaget Bilingual School  Gaua, Banks  Solar  525Wp  -  PREFACE/France/Australia 
2002  Mataka Health Centre  Gaua, Banks  Solar  375Wp  -  PREFACE/France/Australia 
2002  Dorig Dispensary  Gaua, Banks  Solar  0Wp  -  PREFACE/France/Australia 
2002  Nergar School   Mere Lava, Banks  Solar  375Wp  -  PREFACE/France/Australia 
2002  Robul Dispensary  Mere Lava, Banks  Solar  225Wp  -  PREFACE/France/Australia 
2002  Pasalele School  Mota, Banks  Solar  375Wp  -  PREFACE/France/Australia 
2002  Sarawia Dispensary  Mota, Banks  Solar  225Wp  -  PREFACE/France/Australia 
2002  Telhei School  Mota Lava, Banks  Solar  450Wp  -  PREFACE/France/Australia 
2002  Wongyeskei School  Mota Lava, Banks  Solar  375Wp  -  PREFACE/France/Australia 
2002  Bemisas Health Centre  Mota Lava, Banks  Solar  450Wp  -  PREFACE/France/Australia 
2002  Shem Rolley  Ureparapara, Banks  Solar  300Wp  -  PREFACE/France/Australia 
2002  Lehali Dispensary  Ureparapara, Banks  Solar  300Wp  -  PREFACE/France/Australia 
2002  Hannington Dispensary  Vanua Lava, Banks  Solar  225Wp  -  PREFACE/France/Australia 
2002  Quat Vas (Sola) Dispensary  Vanua Lava, Banks  Solar  150Wp  -  PREFACE/France/Australia 
2002  Saniang  Vanua Lava, Banks  Solar  300Wp  -  PREFACE/France/Australia 
2002  Robin School  Loh, Torres  Solar  300Wp  -  PREFACE/France/Australia Appendices 
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2002  Loh Health Centre  Loh, Torres  Solar  225Wp  -  PREFACE/France/Australia 
2002  Hiu Dispensary  Hiu, Torres  Solar  0Wp  -  PREFACE/France/Australia 
2002  Martin School  Hiu, Torres  Solar  0Wp  -  PREFACE/France/Australia 
2004  -  Ureparapara  Solar  -  3 systems  Telecom Vanuatu Ltd 
2004  -  Mota Lava  Solar  -  3 systems  Telecom Vanuatu Ltd 
2004  -  Vanua Lava  Solar  -  3 systems  Telecom Vanuatu Ltd 
2004  -  Mota  Solar  -  1 system  Telecom Vanuatu Ltd 
2004  -  Gaua  Solar  -  8 systems  Telecom Vanuatu Ltd 
2004  -  Merelava  Solar  -  2 systems  Telecom Vanuatu Ltd 
2004  -  Hiu  Solar  -  1 system  Telecom Vanuatu Ltd 
2004  -  Loh  Solar  -  1 system  Telecom Vanuatu Ltd 
2004  -  Toga  Solar  -  2 systems  Telecom Vanuatu Ltd 
2004  -  Efate  Solar  -  38 systems  Telecom Vanuatu Ltd 
2004  -  Nguna  Solar  -  5 systems  Telecom Vanuatu Ltd 
2004  -  Pele  Solar  -  1 system  Telecom Vanuatu Ltd 
2004  -  Emao  Solar  -  2 systems  Telecom Vanuatu Ltd 
2004  -  Tongoa  Solar  -  9 systems  Telecom Vanuatu Ltd 
2004  -  Emae  Solar  -  4 systems  Telecom Vanuatu Ltd 
2004  -  Tongariki  Solar  -  1 system  Telecom Vanuatu Ltd 
2004  -  Santo  Solar  -  12 systems  Telecom Vanuatu Ltd 
2004  -  Malo  Solar  -  1 system  Telecom Vanuatu Ltd 
2004  -  Tutuba  Solar  -  1 system  Telecom Vanuatu Ltd 
2004  -  Bokissa  Solar  -  1 system  Telecom Vanuatu Ltd 
2004  -  Aore  Solar  -  2 systems  Telecom Vanuatu Ltd 
2004  -  Mavea  Solar  -  1 system  Telecom Vanuatu Ltd 
2004  -  Pentecost  Solar  -  26 systems  Telecom Vanuatu Ltd 
2004  -  Ambae  Solar  -  20 systems  Telecom Vanuatu Ltd 
2004  -  Maewo  Solar  -  12 systems  Telecom Vanuatu Ltd 
2004  -  Malekula  Solar  -  26 systems  Telecom Vanuatu Ltd 
2004  -  Pescarus  Solar  -  1 system  Telecom Vanuatu Ltd Appendices 
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2004  -  Uripiv  Solar  -  1 system  Telecom Vanuatu Ltd 
2004  -  Wala  Solar  -  1 system  Telecom Vanuatu Ltd 
2004  -  Atchin  Solar  -  1 system  Telecom Vanuatu Ltd 
2004  -  Akhamb  Solar  -  1 system  Telecom Vanuatu Ltd 
2004  -  Ambrym  Solar  -  19 systems  Telecom Vanuatu Ltd 
2004  -  Paama  Solar  -  4 systems  Telecom Vanuatu Ltd 
2004  -  Epi  Solar  -  10 systems  Telecom Vanuatu Ltd 
2004  -  Aneityum  Solar  -  4 systems  Telecom Vanuatu Ltd 
2004  -  Erromango  Solar  -  10 systems  Telecom Vanuatu Ltd 
2004  -  Aniwa  Solar  -  4 systems  Telecom Vanuatu Ltd 
2004  -  Futuna  Sola  -  6 systems  Telecom Vanuatu Ltd 
2004  -  Tanna  Solar  -  35 systems  Telecom Vanuatu Ltd 
2006  Elles Primary School  Nguna  Wind  -  -  Edutrain/EU 
2006  Ebenezer Primary School  -  Solar  -  -  Edutrain/EU 
2006  Jinaure Primary School  -  Solar  -  -  Edutrain/EU 
2006  Saletui Primary School  -  Wind  -  -  Edutrain/EU 
2007  Lambubu Primary School  -  Solar  -  -  Edutrain/EU 
2007  Anelcauhat  -  Wind  -  -  Edutrain/EU 
2007  Avunatari  -  Solar  -  -  Edutrain/EU 
2007  Nandiutu  -  Solar  -  -  Edutrain/EU 
2007  Santa Maria  -  Wind  -  -  Edutrain/EU 
2007  Pasalele  -  Wind  -  -  Edutrain/EU 
2007  Atavtabanga  -  Wind  -  -  Edutrain/EU 
2007  Sangalai  -  Solar  -  -  Edutrain/EU 
2007  Brenwei  -  Solar  -  -  Edutrain/EU 
2007  Torlie  -  Solar  -  -  Edutrain/EU 
2007  Robin  -  Solar  -  -  Edutrain/EU 
2007  Shem Rolley  -  Solar  -  -  Edutrain/EU 
2007  Nergar  -  Solar  -  -  Edutrain/EU 
2007  Wongyeskei  -  Solar  -  -  Edutrain/EU Appendices 
Drivers and Barriers of Renewable Energy in the Electrification of Vanuatu  122 
2007  Sanlang  -  Solar  -  -  Edutrain/EU 
2007  Wunpuku  -  Solar  -  -  Edutrain/EU 
2007  Matantas Primary School  -  -  -  -  Edutrain/EU 
2007  Matanvat  -  Solar  -  -  Edutrain/EU 
2007  Nasawa  -  Solar  -  -  Edutrain/EU 
2007  Sulua  -  Solar  -  -  Edutrain/EU 
2007  Lolovoli  -  Solar  -  -  Edutrain/EU 
2007  Naleleo  -  Solar  -  -  Edutrain/EU 
2007  Itakuma  -  Solar  -  -  Edutrain/EU 
Source: Telecom Vanuatu 2004, Lambert 2002 and NACCC 2004 cited in SPREP 2004, Energy Unit, http://www.delvut.ec.europa.eu/en/project1/index.htm (accessed 7 April 2010) 
 
8.8  Estimated renewable energy production by UNELCO 2010-2014 (kWh) 
 
Table 27: Estimated renewable energy production by UNELCO 2010-2014 (kWh) 
Location  Source  2010  2011  2012  2013  2014  Total  Average annual growth 
Port Vila  CNO  220,500  411,600  735,000  -  -  1,367,100  82.62% 
Port Vila  Wind   4,600,000  4,600,000  6,600,000  6,600,000  6,600,000  35,600,000  10.87% 
Luganville  Hydro  5,614,000  5,614,000  5,614,000  5,614,000  5,614,000  28,070,000  0.00% 
Malekula  CNO  89,010  92,736  97,291  98,739  102,051  479,827  3.49% 
Tanna  -  -  -  -  -  -  -  - 
Total    10,523,510  10,718,336  13,046,291  12,312,739  12,316,051  65,516,927  4.49% 
Source: URA 2010a and 2010b Appendices 
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8.9  Energy sector related legislation in Vanuatu 
Table 28: Energy sector related legislation in Vanuatu 
Title  Internet 
ACP-EU Partnership Agreement Act  http://www.paclii.org/vu/legis/num_act/apaa2001274  
Electricity Supply Act  http://www.paclii.org/vu/legis/consol_act/esa242 
Electricity Supply (Amendment) Act  http://www.paclii.org/vu/legis/num_act/ea2000219 
Environment Management and Conservation Act  http://www.paclii.org/vu/legis/num_act/emaca2002412 
Framework Convention on Climate Change (Ratification) Act  http://www.paclii.org/vu/legis/consol_act/fcocca471 
Geothermal Energy Act  http://www.paclii.org/vu/legis/consol_act/gea183 
Government Contracts and Tenders Act 1998  http://www.paclii.org/vu/legis/num_act/gcata1998342 
Government Contracts and Tenders (Amendment) Act 2001  http://www.paclii.org/vu/legis/num_act/gcata2001422 
Government Contracts and Tenders (Amendment) Act 2009  http://www.paclii.org/vu/legis/num_act/gcata2009422 
Mines and Minerals Act  http://www.paclii.org/vu/legis/consol_act/mama175  
Petroleum (Exploration and production) Act  http://www.paclii.org/vu/legis/num_act/papa1993416 
Supply of Electricity (Districts) Act  http://www.paclii.org/vu/legis/consol_act/soea373 
Supply of Electricity (Districts) (Amendment) Act  http://www.paclii.org/vu/legis/num_act/soea2000453 
Utilities Regulatory Authority Act No. 11 of 2007  http://www.paclii.org/vu/legis/num_act/uraa2007396  
Source: http://www.paclii.org (accessed 6 April 2010) Appendices 
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8.10  Appropriations to the Energy Unit 
Table 29: Appropriations to the Energy Unit 1992-2009 (in Vanuatu Vatu) 
Year  Parliamentary Appropriation From Public Funds  Supplementary Appropriation  Sarakata Special Reserve Fund 
1992  2,000,000  -  - 
1993  2,500,000  -  - 
1994  5,000,000  472,000  - 
1995  5,500,000  -  1,066,595 (Mar 95 – Feb 96) 
1996  5,114,600  -  5,628,482 (Mar 96 – Feb 97) 
1997  5,875,807  -  18,539,081 (Mar 97 – Feb 98) 
1998  28,971,000  -  15,505,286 (Mar 98 – Feb 99) 
1999  8,215,837  -  15,800,930 (Mar 99 – Feb 00) 
2000  -  -  21,142,174 (Mar 00 – Feb 01) 
2001  -  -  16,637,006 (Mar 01 – Dec 01) 
2002  -  -  8,985,053 
2003  6,816,000  -  5,000,000 
2004  -  -  15,234,139 
2005  -  -  - 
2006  -  -  - 
2007  9,585,630  -  - 
2008  -  -  - 
2009  9,982,495  -  - 
Source: http://www.paclii.org (accessed 6 April 2010) and Trembath 2007 
 Appendices 
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8.11  Energy and Environment related international and regional agreements 
Table 30: International and Regional Environment Agreements Ratified by Vanuatu 
Regional Agreements and Treaties  Status  Relevant Vanuatu legislation 
South Pacific Nuclear Free Zone Treaty (Rarotonga Treaty) 1985  Ratified 1995  http://www.paclii.org/vu/legis/num_act/spnzta1995488 
Convention on the Prohibition of Fishing with Drift Nets in the South Pacific   Ratified 1991  - 
Convention to Ban the Importation into Forum Island Countries of Hazardous and Radioactive 
Wastes and to Control the Transboundary Movement and Management of Hazardous Wastes 
within the South Pacific Region (Waigani Convention) 
Ratified 2007  http://www.paclii.org/vu/legis/num_act/wca2007312 
Niue Treaty on Cooperation in Fisheries Surveillance and Law Enforcement in the South Pacific  Ratified 1995  - 
Multilateral Agreements  Status   
United Nations Convention on Biological Diversity (CBD) 1992  Ratified 1992  http://www.paclii.org/vu/legis/num_act/cobda1992479 
United Nations Framework Convention on Climate Change (UNFCCC)  Ratified 1993  http://www.paclii.org/vu/legis/consol_act/fcocca471 
Kyoto Protocol to the UNFCCC: Greenhouse Gas Reductions  Acceded 2001  - 
Vienna Convention for Protection of the Ozone Layer 1985  Acceded 1994  http://www.paclii.org/vu/legis/num_act/vcftpotola1994680 
Montreal Protocol  to the Vienna Convention on Substances that Deplete the Ozone Layer 1987  Acceded 1994  http://www.paclii.org/vu/legis/num_act/mpostdtola1994731 
United Nations Convention on the Law of the Sea  Ratified 1982  - 
International Convention for the Prevention of Pollution from Ships 1978 Protocol  Ratified 1989  http://www.paclii.org/vu/legis/consol_act/ma240 
Convention on International Trade in Endangered Species of Wild Fauna and Flora  Ratified 1989  http://www.paclii.org/vu/legis/num_act/itafa1989304 
Convention on the Establishment of an International Compensation Fund for Oil Pollution Damage  Ratified 1989  http://www.paclii.org/vu/legis/num_act/ma1988320 
International Convention on Civil Liability for Oil Pollution Damage  Ratified 1983  http://www.paclii.org/vu/legis/num_act/ma1988320 
International Convention for the Prevention of Pollution of the Sea by Oil  Ratified 1983  http://www.paclii.org/vu/legis/consol_act/mca240 
Treaty on the Non-Proliferation of Nuclear Weapons  Ratified 1995  http://www.paclii.org/vu/legis/num_act/totnonwa1995631 
Comprehensive Nuclear-Test-Ban Treaty (CTBT) 1996  Ratified 2005  http://www.paclii.org/vu/legis/num_act/cntbta2005497 
Plant Protection Agreement for South East Asia and the Pacific  Ratified 1997  http://www.paclii.org/vu/legis/consol_act/iopa201 
Agreement on the International Dolphin Conservation Program  Ratified 2003  http://www.paclii.org/vu/legis/num_act/aotidcpa2003704 
Millennium Development Goals  Adopted 2000  - 
International Tropical Timber Agreement  Ratified  - 
Stockholm Convention on Persistent Organic Pollutants  Ratified 2006  http://www.paclii.org/vu/legis/num_act/scopopa2005724 
United Nations Convention to Combat Desertification  Ratified 1998  - 
Source: Tapisuwe 2002 and Morgues 2005 and reproduced from ADB/AusAID 2009 Appendices 
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8.12  Maps of the location of various renewable energy projects in Vanuatu 
Figure 23: Energy Unit Solar PV Project sites in Vanuatu 
 
Source: Energy Unit Appendices 
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Figure 24: SPC Preface Project sites in Vanuatu 
 
Source: Energy Unit Appendices 
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Figure 25: Vanuatu Rural Solar PV Project sites 
 
Source: Energy Unit Appendices 
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Figure 26: ACCT FONDEM Solar PV project sites in Vanuatu 
 
Source: Energy Unit Appendices 
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Figure 27: JICA Solar home systems project sites 
 
Source: Energy Unit Appendices 
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Figure 28: Edutrain project sites in Vanuatu 
 
Source: Energy Unit, EU http://www.delvut.ec.europa.eu/en/project1/index.htm (accessed 7 April 2010) Appendices 
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Figure 29: Biogas project sites in Vanuatu 
 
Source: Energy Unit  
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